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mting Almanacs and Presenta- place a Cheon or weights on it to cae 

| Plates.—An almanac or presenta- keep it flat.. ay 
tior n plate is often improved by cutting Mounting Pictures on Calico ca 

the margins and mounting it on a _ Large pictures are often mounted on — ie 
ardboard mount. Engravings and calico, which is stretched and tacked 
‘of value should never be inter- down ona flat board or table-top, and the > 
‘ith in this respect, but, should be picture is then mounted on the calico 
ed. just as they are; to cut away precisely thesameasoncardboard. When 
hite, the signature, etc.,. would perfectly dry the calico is tacked on to a hs 
from the value of the picture.’ flat frame of wood. oe 
he picture to be mounted face side Stretching Pictures.—A method “of 
fae of clean. sheet of paper fon the bia | Ce Abe 




















he a ade. to sink well in. Then ay : x 
another coat of paste, and if Ae Is: Beg. 2.—Setting Out a Rectangular Mount ee 


igh mounting, or aetna large pictures MEN 
Vox pee Sota, Pick it up to mitre together a flat wooden frame of 
lly to avoid tearing, and place it the size required for the picture. | Lay 1 BheS a 
_on the mount; cover it with picture face down on a table-top, and 
of clean paper, and, working from evenly, damp it with a sponge and water 
3 with a duster, ‘rub it carefully until it is perfectly flat and pliable. Then — 
til air-bubbles and wrinkles dis- glue all round the face edge of the frame, 

ears Tt a little paste has oozed on to _ place the frame on the back of the picture, 
edges of the mount, carefully wipe it and see that the frame touches the picture 
ay Ww ith a sponge, ‘and clean water. ‘closely all round. Allow it to dry evenly _ K 
the picture to dry under another and _ slowly without heat in a horizontal 3 
a sheet of cardboard, and pos ne one the result Aue be that it = 


7 a \ ba 1 2 ie 4 , 
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wl. be stretched tight without wrinkles. Es The imife is oe made for ‘mount e 


The principle is that the water expands 


the paper, and that it is tightly held by. 


the edges during the Se WE drying 
and shrinking. 

Sunk Mounts.—Pictures are often 
3 ia improved by what are called sunk 
mounts. The picture is first mounted in 
the usual way, and then a second mount is 
cut with an opening in it, to reveal as much 
of the picture as is thought necessary. 
‘This is placed in position over the first 
-mount, and the two are fastened together. 
Sunk mounts are usually cut from card- 





Fig. 3,—Using the Mount-cutter’s Knife 


boards known in the trade as “‘ fine mount- 

ing boards ”’ ; the most usual substance 

for the work is “ eight-sheet,”’ though 

_ very large mounts are often cut from much 
thicker stuff. 

The various names and sizes of the 
trimmed boards are as follows: Royal, 
24 in. by 19 in, Imperial, 30 in. by ie 
in. or 22 in.; Atlas, 33 in. by 26 in. 
Double Elephant, 39. in. by 26 in. 
Double Imperial, 43 in. by 29 in. 
quarian, 53 in. by 35 in. 

The tools, etce., 
require for mount cutting are: a knife, 
steel bevel, deal board, compasses, rubber, 
oilstone, wooden - straightedge, T-square, 
and a 2-ft. ruie. 


‘Ante 





that the worker will 


cutters, and has a_ stout brass- bound — 
handle fitted with a movable steel blade, — 
which can be adjusted at will (see Fig. 1). 
The wooden straightedge should be fully — 
32 in. long, so as to take the length of — 
the Imperial board ; the et ss. must 
be 8 in. or 10 in. long. mS 
Setting Out Rectangular Mountes . 
Fig. 2 represents the method of setting — 
out a rectangular mount. The lower aa, 
of the mounting-board a having been cut 
perfectly straight, mark off the nearest 
parallel cut B, and distant from it the 
width of the re- 
quired opening — 
+ mark -a_ second 
©; line .c. ‘The .-Ts 
_ . Square, placed | 
against the 
trimme edge. Ay 1 
will then give the 
perpendiculars © 
DD-and deter-— 
mine the length. - 
When severing 
the card, the deal » 
board is placed P 
so that the pres- _ 
sure comes as _ 
near as poe ee i 
along its centre, 
and it is usual 
to lay a strip of | 
\ pasteboard — be-_ Bs 
tweenthe board’ S 
surface and the mount; this forms a 
suitable material to protect the thin — 
blade when it comes through the mount, — 
and prevents the ragged edge on a bevel — 
which results from cutting on bare wood. 
Cutting a Mount.—In cutting out thes 
opening, the straightedge is held firmly 3 





1 
“a 


et 

c 
“i 
of 


with the left hand while the board is cut — 


through with the knife held on the slant — 
(see Fig. 3). After the middle has been — 
removed from a cut-out mount, it should — 
have a clean bevel entirely ‘free from. : 
raggedness, but to ensure this, it 18-7 
necessary to keep the knife in thorough 
working order. Only moderate pressure: 
should be used, and the knife should be 
carried always at the same rat to. nthe a 


beni a 
ae 


se 


~ os x 
* . h 





ae “PICTURE } MOUNTING, FRAMING “AND HANGING 3 







































s ee The slight Ponuhnees hich 
is always found at each corner after the 
middle of a mount is removed may be 
easily taken away with the knife, the 
mount being held flat on a piece of card- 


required, the cutter uses correspondingly 
_stouter boards, 
4 as however; that the depth of a mount 


nply cutting the bevel wider. 

Oval Sunk Mounts.—Oval mounts 
are eet out as follows: By means of a 
st: raightedge find the middle a (Fig. 4), 
mark off half the length of the opening 
required, which is a B ; place the T-square 
1 the bottom edge of the cardboard, and 
oduce the line ac, half the width of 
e@ opening. | Open ‘the compasses the 
ngth of line a B, place one leg at c, and 
e other, cutting the line DB, will in- 
icate the ‘position where needles should 
- inserted. To strike the oval line, a 
e of cotton is passed over the needles 





vards and guided round by the cotton 
trace the ellipse. 
o guide whatever is employed in 


spending entirely on ‘the hand and eye 
the operator... It is preferable to use 
shorter blade in cutting oval mounts 
an in rectangular ones, especially when 
e ovals are small and narrow. Though 
th of blade may give the necessary 
edom in the sweep of a large oval, it 
unsuited to small, sharp curves ; further- 
more, a short knife admits of the arm rest- 
g nearer. the work, and thus checks any 
dency to unsteadiness. A mounting- 
rd that is not much thicker than 
oht- sheet should be severed with one 
it, as it will be almost inpossible to pass 
> round | a second time without injuring 
tl he bevel. It is also necessary to hold 
the knife precisely at the same angle the 
whole time that it is traversing the oval. 
| _ Gilt-binding a Mount.—For binding 
_ amount, the best quality gilt paper may 
e bought ready gummed. Or the paper 

y be prepared by coating it with a 
ition of gum arabic, rapidly and evenly 


lied with a eainels hair - Prvsh, To 





“board. When a very deep mount is: 
but it should be remem-. 


_ lay it on. 


tied so slack that a pencil pressing . 


ing an oval mount, its uniform bevel- 


bind a mount, cut a sufficient qianhity of 
the gummed paper ane narrow strips, and. 
select a piece about ;', in. longer than the 
length of the’ side in ‘hand place it gilt 
side down on a clean paper, and wet it 
with weak gum. Hold the mount in a 


vertical position with the left hand, and 


take the gilt paper between finger ‘and — 
thumb of the right hand and rapidly 
Care must be taken to keep 
the fingers free from gum, as once this 


_gets upon the gilt surface, it is impossible 


to remove it without spoiling the gold. 
In binding oval mounts, it will be found — 
essential to notch that edge of the paper 
which turns under ; the smaller the open- 
ing the closer together must the cuts be. 





_Fig. 4.—Setting-out an Oval Mount 


Gilding Mount Edges.—Instead of 
binding the mounts with gold paper, the 
edges may be gilt with gold-leaf as follows : 
Secure the mount in position by any suit- 


able contrivance. ~ A red earthy substance 


called bole is mixed with blacklead, and 
applied over the edge with a wet sponge. 
The edge is then brushed over with a hard 
brush until it is perfectly dry and shining. 
The size used is composed of. 1 part of 
white of egg and 7 parts of water. Suffi- 
cient gold-leaf to cover the edge is taken 
out of the book and carefully laid upon 
the cushion, blown out straight, and cut 
with a knife to size ; each piece of gid is 
taken from the cushion and laid upon a 


’ broad piece of paper which has been pre- 


viously passed over the hair of the head. 
Having done this, apply the size to the | 
mount’s edge with a flat camel-hair brush, 
and while the size is wet take up one of 
the slips of paper. with the goid-leaf 
adhering to it, and carefully transfer the 


| gold ts the soide. 
will not be very soon, place on the gold ~ 


When aitioae dry, ahibh 


edge a piece of smooth, stout paper, and 
rub over with the burnisher. The edge 


should now have a dull appearance, and 


2 


fe 


any holes that appear should be made © 


good by cutting small pieces of gold and 
lifting them from the cushion with a small 


- pad of cotton-wool and breathing on the 


place to be mended, the gold being after- 
wards pressed on with cotton-wool, The 
edge should be again rubbed down and 


. left. to dry, when it should be burnished. 


The burnisher is held in\a convenient 


position in the hand at an angle of 45° 


to the mount’s edge, and pressure is 
applied from the shoulders. 
Matt-gilding Mounts.— For water- 


eolours and certain styles of coloured 


prints, a mount or surround of matt 
gold is eminently suitable. Mounts may 


-be prepared for matt gilding by giving 


them one or two coats of patent knotting 
thinned slightly with methylated ‘spirit ; 


the knotting may be used without any 


addition if fresh and free working. 


it 
_ should be followed by at least four at 


of matt size, and the actual gilding may 
then begin, as described in the next 


_ paragraph but one. 


A more satisfactory method of preparing 
a mount for gilding, but involving more 
time, is to body up with gilder’s whiting 
and clear parchment or gelatine size used 
hot, lightly glasspapering between the 
coats. Give two or three coats, and polish 
by wetting and rubbing with a wad of 
calico. Then give four coats of matt size, 
polishing again if necessary. The surface 
must be as smooth as a piece of marble or 
glass to produce a good matt. 

To lay a matt, begin at the left- hand 
corner. With clear water damp a part 


from corner to corner, left to right, using. 


a camel-hair mop, and lay the leaf while 
the surface is wet. This must be damp 
enough to cause the leaf to’ sink and 
stretch out to its utmost capacity, pre- 
senting a smooth surface, as all wrinkles 
will show holes when the dry gilded surface 
is rubbed or polished with cotton-wool. 
Lay the leaf from left to right, and keep 


the surface below wet, so that when laying | 


_is covered and the gold is ary, Tiely oa 
polish with cotton-wool. 3 


(or draughtsman’s ruling pen), allow them 




































the second row. there will be little — "te 4 
bad joins showing. Faults: whore leaves 


as the work proceeds. 


If in good condition, the gold is s ready 
for coating with ormolu size (see Index) ; 
but more likely it will need “ ‘faulting ” 
—that is, covering bad places. or jointe’ a 
with narrow strips of leaf. For best w« é 
apply a second layer of gold, damping wit. 
warm, weak size and gilding as before. . 
Polish when dry, and coat with clear size. 

Gold-lining Mounts. Dissolve. gum ; 
arabic in just’ enough water to effect 
solution, add a little moist sugar, and | 
strain through muslin. Try it in a quill 
pen, and if it is too thick add water. 
Rule the lines with the gum and quill pen 





a few minutes to get “tacky,” and then 
apply strips of gold leaf (for full instruc. — 
tions on gilding see an earlier chapter). — 
When dry, brush off the gold where it is 
not required. Instead of gold leaf. “gold” 
bronze powder or silver or aluminium — 
bronze powders may be dabbed on th 
gum.-lines, first allowing these to set, and ie 
then breathing on them before apply ri 
the powder. The eld: xf bronze “3 
‘soon tarnish. ae 
White-lining Mountes There * ‘is no 
better method of white-lining mounts th 
to use Chinese white or similar pigm 
mixed in a little water and applied 
means of a draughtsman’s ruling pen ; an e 
ordinary pen will also answer, but the 
thickness of the lines is liable to vary, 
and the, pen cannot eee much at a Rae 
FRAME-MAKING _ ee ae 
Picture frame-making if confined to! 
work in solid mouldings, is by no means | 
difficult, but it is one of the most useful — 
arts that the handicraftsman can master. 
The tools are fey, the material not expen- 
sive, and the product of the labour is of | 
great domestic utility. AO 
Mouldings.—Mouldings in great variety 


i) 


are obtainable, the veneered stuff ghane : 


ay eae 


far inferior to the solid. ee m¢ yuld Soe gs 























Proce . HR 
are » plain, as in Ne. 6; 
ar i scotia. (Fig. 6); 
‘fil 
: ‘Tee led section shown in Fig. 8 is s fairly 


some with Head 
wOme with bead, 








igs. 5 to » 8, Hie of Various Patterns 
‘of Oak Mouldings 













1) will be suitable ; for larger frames 
ay 1-in. an with bevelled edges 


arms and various materials can be bought, 
the ‘tendency at present is distinctly 


od frames remain very popular. Compo. 
ae for eae are sold in Sa ae 


citar i as the mitre- tom it consists 
‘0 of pieces of wood the shape indicated 
g. 13 (or of a solid block rebated to the 
e shown) ; ; the dimensions may be 
de to suit convenience. 


-and chamfer (Fig. 7); while the 


‘through the top piece on the mitre lines. 


make either a mitre-block or mitre-box, 


sawing the mitres will be reproduced on 


in. long by 24 in. wide (for narrow mould- 
Ings) and # 


edges square. 


i abe of diverse Dat 


~The narrow 
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piece is Screwed to the Seba piece, the <3 
ends trued, and two mitre lines set out = 
by means ofa bevel gauge. Withatenon 
saw in first-class condition, cut down 


In use, the moulding to be cut is held 
firmly in the rebate of the block, and the = 
groove in the block serves to ouide the 
saw, as illustrated photographically by 
Figs. 14 and 15. The amateur quite fresh 
to woedworking should not attempt to — 


since any inaccuracy in setting out and 


every piece of moulding cut with the aid 


of the device; they are very moderate 


in price, and may be obtained from &@ 

tool dealer’s. . 
Mitre-box.—The mitre-box (Fig. 16) ce 

consists of three pieces of wood, each 18 


in. or? dein.) thick; -nailed 2448 
together to form a trough. In getting 
out the bottom piece, great care must be 
taken to keep it parallel and to plane the 
Two saw cuts are made in 
the sides ; these are at right angles with 
each other, and at angles of 45° with the 
side of the mitre-box, as clearly shown 
in the illustration. 

‘The mitre-box is used in practically the “aun 
same way as the mitre-block (see Fig. 17). 

Mitre-shoot.—A mitre-shoot for pic: — _. 
ture framing may be the simple contriv- ; 
ance shown in Fig. 18. Obtain a level 


Fig. ae 


Le ay f LLLETTFFA Mie . < ak = 
me 3 : 1 ra | A ee 


Fis. 10 | ‘Fig, 12 


Figs. 9and10.—Sections Figs. 1land12.—Sec- 
of Spoon Mouldings tions of Gilt Slips 8 








board Aa about ? in. thick with one edge 
straight, and on this nail a strip of wood 
B (the fence) at an angle of 45° with the | 
straight edge. Setting out the angle is a 
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simple matter if a bevel or set-square is 
used. A more convenient mitre-shoot is 
- shown by Fig. 25 (p. 9); ‘this has a base- 
_ board as before, but instead of a strip the 
fence is a triangular piece cf wood screwed 





Fig. 13,——Mitre-block 


upon it. The purpose of the board shown 
to the right in Fig. 25 is to raise the 
moulding, after some amount of work 
has been done, so as to bring another 
part of the edge of the cutting iron into 
use, thus distributing the wear over 
the whole edge. The work-bench peels 
may easily be fitted up temporarily as 

shooting board (see Figs. 19 and 90). 


~The plan shows the method of setting the 


fences by the aid of the 45° set-square. 


f 


Fao 14 and 15.— —Cutting Mitres in Mitre Block Py e ; : :. 


“The slide for the trying plane or jack 
_ plane, whichever is used, is made from a 
piece of 3-in. quartering about 2 ft. long. 
True up the top face, and bore three or 
four holes for extra large wood: screws, 
or 3-in. coach bolts. Fix the slide 4 in. 





halbe the top edges of he ‘bench, and~ 
4 in. away, by inserting two or more 
short packing strips between the bend onde, 
the quartering. The space thus formed — 
enables the shavings ang: ck: ips to mas 


r 





Oey 16. —Mitre-box are aE 


clear away without getting near Hee op 
plane and throwing it out of square. The — 
top face of the slide should be ‘parallel | 
with the top of the bench, when measured — 
by rule or callipers between the project- — 
ing end of a straightedge laid on the top — 
of the bench. The packing pieces can ber 
planed on the top or bottom face as neces- 
sary, to effect ane adjustment. This done,” 


cut two pieces of 2-in. by 1-in. haben ; 
10 in. long. Clean up the bottom face 
and one edge of each piece, and bore and — 
countersink holes for stout screws 2 in. 


& 


long. Next pencil a line on the bench , 


with a try-square. Then midway between — s 
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as ends wi the uadoticg ‘or valida: hold the pation shania coincide with this line. 
the plane firmly against the edge of the Place the gimlet or bit through the holes | 
as ee soe 45° set- paste about. in the battens to mark them on the bench, 


Pate 

















Fig. 18.—Simplest Form 
it i of Mitre-shoot 
ll 


\ 


bore them with a smaller gimlet, and fix 
the, batten with screws. Try the fence 
a a eae SNS ES thus made with the set-square, as shown 
ae 17.— Cutting Mitre in Mitre-box at Fig. 20. If the batten has shifted 
| c whilst screwing down, it should be re-  ~ 
} in. away from the centre line, and then moved and the edge adjusted with a : 
pencil a line on the bench on the 45° smoothing plane. Cut the front end of — 
dge of the square. The planed edge of .the fence exactly over the centre line 
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~ previously. ‘een on the Aro shape 
the second fence in a similar manner, and 
fix and adjust it as described for the 
first batten. ~~ 

_ Marking off and Sawing Mitres. 
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Fig. 21.—The Three Scteuas of a Frame 
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wi 4 : 
the 1 use es mitre-box or ‘bloke space ee ‘ 
the measurements between the mitre lin yas: 
and next to the rebated edge, as shown 
at A and B (Fig. 22). “After marking | the pS 
mitre lines with the bevel gauge set. at é 
45°, the lines should be | 


‘projected on the front 











Fig. 22, atthe Piece of Moulding for Cutting-up" 


A picture frame has three sizes (see Fig. 21) | 


—  . —(1) overall, (2) glass, picture, or rebate 
| size, and (3) the sight size. Determine 
the picture size, and mark off the length 

and width on the moulding inside the 
rebate (see Fig. 22), and, putting “the 
moulding in the mitre- block, cut the 
mitres at the marks. It will be found 

- that-two lengths of moulding will gener- 
| ally make three medium-sized frames, or 
one fairly large and two small frames. To 
effect this it will sometimes be:-necessary 


1 


to cut the fenbihe for one frame from two 
seeeethe of moulding, using up the short 
_ pieces for the sides or for making up smaller 
- frames. This is one of the reasons why 
frame-making pays better when several 








Fig 23.— —Cutting Mitre by Means of Ravel, 


sary, till of the same length. If a 


edge of the moulding as. ee 
shown at c, so as to’ ine 
dicate the position for As 
the saw cut. The mould- — ss 
ing is next gripped in the vice by’ the a 
rebate and outer edge, and. face upper- — 

most. The bevel gauge is then SEN ‘ 
up to the line co, and is held firmly against — ‘i 
the moulding while the tenon saw starts 


he 
, oy 


the cut as shown at Fig. 23. . re 
Shooting the Mitres.—When the. a 
mitres of the four pieces to form the — 
frame have all been cut, place the mitre- $ 
shoot on a bench or table, put ‘the | 5 
moulding in the mitre-shoot, and, hold- — 
ing it with the left hand, work the Sane e 
with the right hand to clean. eee 2 
the mitre (see Figs. 24 and 25). i 
Care must be taken that the cut-. ee 
ting-iron is sharp, and set true and if 
square. When the first mitre is. 2 
shot, turn the piece of moulding, - oy 
end for end, and ‘shoot the other» 
end. Repeat the processes on the — 
remaining lengths of the ae 
until all the mitres have been | 
planed. Try the opposite pieces te 
of the frame by putting them edge — 
to edge, to make sure that thee 
are of the same length. If not — 
true in this respect, a few strokes — 
with the plane will rectify them. 
Another method of testing is. to. ie E: 
them on the bench on their outer — 
edges close together, and then to) .; 
hold the stock of the try-square on one " 
pair of mitres and compare the opposite — 
ends of moulding, reducing, if’ neces- — 
jack 
plane is used, care should be taken to. see. 





git = 


~ 


PICTURE’ MOUNTING, FRAMING AND. HANGING 9 


te , " =F . 4 ax 
ha 


an 


that the iron is not ground too “round- additional support to the moulding, other- 
ing,” as this will make the mitres too wise the thrust of the cutting iron will 
hollow, and with thin moulding, out of invariably either tip over or crush .the 
square. The effect of working with a narrow edge of the moulding next to the 
rounding iron is shown (exaggerated) in guide or support. 
the sectional view Fig. 26. 


a 


oe 


The beginner occasion- 
~ ally meets with consider- 
_ able difficulty in cutting 
~ the mitres true and mak- 
- ing good square joints ; 


- but the trouble disap- 


pears with experience, 
providing that care is 
_ taken to see that the iron 
. of the shooting plane has 
- areally keen edge. Only 
’ the lightest possible cuts 
- should be taken off at 
~ each stroke of the plane, 








* or any composition on. 


the frame will be dam- 
aged, this being of a 


hard or brittle nature, 


- and quickly taking the 
_ keen edge off the cutting 


Of late years professional woodworkers 
have taken more and: 











; fy ‘ Fig, 24.—Shooting a Mitre fences. 


more: to the use of the 
machine trimmer, and 
even the amateur with 
much work to do would 
find one of the smaller 
machines a convenience 
that would pay for it- 
self. 

No trimmer will do its 
work properly unless the 
cutting edge be kept ex- 
tremely keen. Of the 
many trimmers that have 
been put on the market, 
the simplest have a pull- 
over lever knife, the exact 
angle of the mitre being 
controlled by adjustable 





Fig, 25.—Mitre-shoot with Extra Board, ete. 


irons. When operating on hollow-back Jointing.—Gluing up is the next opera- 


2. 
.: or irregular-edge moulding, either on a tion. The glue should be freshly made 
_ shooting board or in a special trimming and not be thick, and the frame should 


_ machine, suitably shaped blocks of wood be put together in a warm room, or the 


should be inserted between the moulding glue will become chilled before, the sur- 
and the guides or fences, so as to form faces are united. There are two systems 


10 


of working ; in one, the joints are glued 
and nailed in one operation, and cramps 
arenotrequired. Thisis the professional’s 

method, and is the better of the two. but 








Fig, 26.—Effect (Exaggerated) of Shooting 
- Mitre with a * Rounding’ Iron 


it requires an amount of dexterity which 
the amateur does not always possess. In 
the other method, the joints are glued, 
the frame cramped until dry, and the 
joints then strengthened with nails, screws, 
or in any other way preferred. These 
methods will be described here in the 
order given. If taking up framing in a 
large way, the quicker plan will be to 
dispense with cramps, which, after all, are 
of service only on square-edge mouldings. 


First Method.—Place a piece of mould- 


eS 


frame, as the case may be, and try the 


mitres together. Slide the piece about 


4 in. towards the back edge, and bore — 


carefully one or two holes with a sprig- 
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bit or fine bradawl right through one piece | \ 


and a little way into the other. 


the mitred surface of the loose piece with 


_ hot glue, replace in position, and drive in 
the brads (see Fig. 27). 


of the mouldings intersect correctly. This 


# 


may seem difficult, but it is surprising — 


how easy it becomes after a little practice. _ 


One-half of the frame has now been made. 
Next make another half in exactly the 
same way, and, leaving it in the vice, join 


on the other half by the same method | 


(see Fig. 28). For making the fourth joint 


it will be necessary to shift the work in 


the vice. The brads should be punchy 
just below the surface, and the holes. filled. 
in with coloured putty. 


Insert 
the brads or nails with the fingers, smear | 


See that the limes . — 


Second Method.—Having cut the sides — 


and shot the mitres, put the frame together — 


on the bench or table, place at each corner 
a block shaped as in Fig. 29, and tie on ~ 


the strings as shown by Fig. 30. To pa 


the corners up tightly, put small pieces of — 
lath between the strings and then twist 


ia 


’ 


x! 





Figs, 27 and 28.—Nailing Together Picture Frame 


ing in the vice, the moulding being gripped 
by its back edge and the edge of the 
rebate ;. then screw up the vice as tightly 
as possible without injuring the mould- 
ane. Next take up a side or end of the 


i y 


them. Sometimes the mitres will come 


slightly out through one or more of the’ 
but — 
this may be remedied by putting a ‘small 


mouldings not being quite straight ; 


chip of wood between moulding and anes 


3 


J 
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we Reha shooting the mitre. If a is right, 
‘proceed with the jointing. The string 


but the cord 1 is loosened, and the Os 





Fig. 29.—Corner Block for Picture 
Frame Cramp 


_. ings lifted one after the other while just 
Z a@ thin coating of glue is brushed over the 
: - mitres. Pieces of paper should be placed 
D* under the corners to prevent the glue 
x adhering to bench or table. .The work 
should be done as quickly as possible, and 
_ the frame cramped up tightly and placed 


Be -on one side for a day to dry. ‘Then the 


5 corners should be strengthened with nails, 
_ screws, slips of veneer, or in one or the 


BY _ other ways fully illustrated dnd described 
on a later page. 
a 
a 


The cramp above described is not the 
only one possible. 
exemplified in Figs. 31 and 32. As before, 


i hardwood corner pieces are made and 


_ grooved for the tightening line, for which 
: & blind cord is suitable. The corner pieces 
are not essential on plain edge mouldings, 

as several thicknesses of brown paper 
ee at the angles will be sufficient to 
ae ‘protect the cord from chafing. They will, 
Be: 


-florentine mouldings, or on those shaped 
Ee like the one shown at Fig. 33. In this 
case, the blocks may be of soft pine and 


= made the same contour as the moulding ; _ 


a little cotton-wool may be inserted at 

. the. angle to prevent injury to delicate 

~ florentine mouldings. The cramping lever 

E: or strainer consists of a piece of stuff 
4 (hardwood for choice) about 9 in. long, 
ag 17 in. wide, by 1 in. thick, in which are 
 dtiven two +-in. diameter metal pegs 24 in. 
long and. spaced about # in. apart. Extra 
holes é are provided on each end, to receive 
gthe sae peg. The cord is passed pround 






and corner-blocks are left on the frame, 


The same idea is” 


however, be required of special shape on — 
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the Pa which is 7a on the bench or 

table, and the metal pegs of the strainer 
are dropped over the cord and twisted tiil 
the cord is sufficiently taut. The peg to 
retain it in this position is then dropped 
in the nearest hole (see Figs. 31 and 32). 


Should either of the mitre joints spring out 


of place during the straining up, a weighted _ 


board should be placed over that particular a 


angle. 

A cramp of a different kind is shown 
by A 34. The hardwood bars are 1? in 
by 2in. The corner pieces or catches: can 
be adjusted along the bars, and are 
arranged to turn on a small bolt, SO as 
to meet any size frame. The centre pieces 
are 7 in. long and 2 in. by 1} in., and are 
fixed to the bars with bolts, there being’ 


freedom of movement to adjust the cramp 


to different sizes of frames. The frame is 
placed on the cramp as indicated by the . 
dotted lines, and the corner pieces are then 
slowly pulled in by means of the steel 
cramp which works in the two centrepieces. 
It is advisable to adopt some additional 
means of securing the glued joints. 





F é 


Hig 3¢ PE ate Frame? in 2 String Cramp 


(a) Two oval-section wire nails may be 
driven in. Grip the angle of the frame 
with the rebate resting against the side of 
the vice jaws (see Fig. 35), and the frame 
will then be supported better for the nail- 
ing up of the joints, 
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rae (b) A screw may be a, as in Fig. 36, 


ie 


Be 1 


tas 


‘ie 


back and edges of the frame. 
may be still further strengthened by 


| the head being sunk below ‘the surface by 


first boring a hole with a centre-bit; 


afterwards the whole may be filled with 


coloured stopping or with a wood plug. 
(c) One of the simplest methods is to 
glue slips of wood, about 4 in. thick, across 








Figs. 31 and 32.—String Cramp with Pegged Strainer 


the joint, further securing the slips with 
small sprigs or screws, as in Fig. 37. Or 
brass plates may be screwed on across the 
mitre. 


_~ (d) A good method is to run one or two 
_saw kerfs into the corner as at A (Fig. 38), 
and to glue in pieces of veneer as at B. 


(e) A keyed joint may be formed as in 


. Fig. 39. A dovetail channel is worked out 


across each mitre, and a key-piece driven 
in, glued, and cleaned off flush with the 
The joint 


adopting method (d) in addition. 
_ The following methods of strengthen- 
ing demand special shaping of the joints 
before gluing up. 

(f) Fig. 40 is an improvement on the 
mitred joint. The mitres are shot by the 


game method, and a square piece of hard- 
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” “Wek ands a 
_ wood # in. tiiok. mortised i in to o strengthen : 
; the corner. : 
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(g) The ite bridle joint is. fot a by om 
Fig. 41. With this joint one end cannot — 
be shot, but the shoulder is. sawn and 
finished off with the chisel. : Co ae a 

(kh) A better and gee kind of mitre of 
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Fig. 33.—Corner Block Used in Ae 
Cramping Haney Mouldings — Cong 


bridle joint is shown by Fig. 42, 
The square shoulder at the back % 
allows room for two screws at x 
each joint (see Fig. 43). ro eae ; 
When halved niwien are em- | 
_ ployed,. the wooden bench-vice Ari 
can bé used as a- cramping — , 
device in conjunction with a — 
batten = (Fig. 44) screwed to — 
the bench: A block p is screwed. ; me 
to the tangs, and the frame F _ . 
lies on the bench between. a 
packing strip @ and the batten BE. +3 
\The glued-up. frame should — s 
finally be cleaned off at. the oa 
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back with a nant tans ae He we 
required, scraped and Blsepipsred all” + 3 
over. | ace 

Slips.—The next job will be the fitting aoe : 
of the slips, if these are Haake They are 
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: are’ ‘mitred. Sisters 4. ihe Gans ore carefully ihe ieeitioh th Wel thediamond 

: _ must be taken not to spring them into cuts best (never going over the same cut 
- the frame too tightly, or the gilt will chip twice). In using the diamond, still more 

_ off at the corners; Itis advisable to piace so in using a wheel glass-cutter, seek to» 
the slips. inside the eae if possible, thus give a uniform pressure, as otherwise the cae: 


aiee eee ee Migs nae 
: "ork ne ie 
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Fig. 36.—Serewed ened with Slip of Wood ~ 
p Joint of Frame + > 




























Fig. 40.—Square a 
Piece of Wood | re 
Mortised into Fig. 38. ‘ as 4 ae ey ae 
° ° 1 moe oin ren a3 Shee: 
vga saree * ened with Glued-in aay 
- Veneer 
Basic, Gs ities pai 2 
3 Fi 39.—Keyed oth nt Showing Bevelled _ 
ae 6 meet te hat Backboard Fig. 44.—Using Bench Vice as Frame Cramp ay 
pe 
~{ : 
oa) 


| glass may be bararkodl possibly at Hohe . 
im a ant ae marks, etc., but in some cases angles to the line of cut required. The 

it will be necessary to put them outside. glass should bed well upon a level sur- 
sin taking out the slips, lift one of the face (say a couple of newspapers on @ 
208 longest pieces at the centre. table-top), and if much cutting is to be 
_ The Glass.—The novice at cutting glass done a baize-covered table should be ee 
Fe a should: practise on waste pieces, and note employes, pre ke have the glass a trifle Bes. 
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smaller than the rebate size of ins feat. 


otherwise with expansion due to the 
proximity of a lamp, the glass is pee 
toccrack:* 

The glass should be thoroughly cleaned, 
and this work is best done with a cloth 
and some methylated spirit, the latter 
assisting in’ the. production of a good 
polish on the glass and drying almost 
immediately. 

The Backboard.—Backboards for the 
frame may be bought from the dealers at 
so much per “ plank,” this usually con- 
sisting of a piece of pine 6 ft. by 12 in. 
by 3 in. cut into thin boards, the number 


of which varies according to the thick-— 


ao 7" 


2 
\ 


Fig. 46.—Driving Picture Frame Sprigs 
with Old Chisel — 


ness. Thin backboards can easily be cut 
to the required size with a chisel, using 
a rule as a guide, and drawing the chisel 
along in the same way as a diamend ; 
the board will then break clean through 
the chisel cut. Or a sharp pocket-knife 
will answer. Stouter boards must be cut 
with a fine tenon saw. On large frames 
extra thick backing should be used, the 
best being two-ply, which does not warp. 
In cases where the glass, picture and, 


backboard nearly fill the depth of the 
45, the edges of the 


frame, as in Fig. 
backboard should be bevelled, as shown, 
for convenience in inserting the sprigs. 
In other cases, it is better not to bevel 
the edges. 

Fitting up a Frame.—tThe glass, pic- 


\ 


if proper care is taken ; 


fire. ene backboard being in position. 


they are secured so by driving in headless. 
brads (‘‘ sprigs ’’). Some framers fear to — 
use the hammer, and they push in the 
sprigs with a’ pair of pliers, care being — 
taken not to make the sprigs bind too- 
tightly on the back, or the glass may break... 

But the risk in using the hammer is small 
though the — 
hammer needs to be one with its original | si 
edges unimpaired. The use of an old, 
heavy chisel, held as in Fig. 46, instead 

of a hammer, has been found of some _ 
advantage. Small frames should be held — 
against a weight, sucn as a flat-iron (see < 
Fig. 47), and the insertion of the BPUESE te 





Fig. 47. corde Aes Against’ Heavy ee. ; , 
Weight, lee Driving Sprigs Satins. 


* 2, 


is then a much easier matter, and. does 
not tend to weaken the mitred joints. 
At first, put in only sufficient sprigs to _ 
hold in the back, and then examine to see 
that there is no dust, etc., between the — 
picture and the glass. If satisfactory, — 
insert the rest of the sprigs. 
As a preventive of dust, smoke, and 
to some extent of damp, after the glass — 
is in the rebate, strips of paper about 
? in. wide may be glued in round the _ 
rebate in such a way, of course, that they _ 
do not show from the front. The back ~~ 
of the frame is covered with strong brown 
paper. Then, when the backing sprigs — 
are in, wider strips of brown paper 
may be glued or pasted in round the rebate — 
and over the joints (if any) in the back- 


* 
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Micand To give a tidy appearance, it is 
well to cover the back of the frame with 
one piece of brown paper. To affix this, 

damp it with a sponge and water, apply 

‘glue to the back of the frame moulding, 

place the paper in position, and rub well 

_down where glued ; trim off the surplus 

paper with a sharp chisel or knife, and 

it will dry as tight as a drum. Good, 

_ stifl paste may replace the glue. 

All that remains to be done now is to 
et the screw eyes (first boring holes 
_ with a fine bradawl), taking care, in the 
case of thin frames, not to screw them 
right through. Those with loose rings 
are the best. Generally, the rings are best 


' placed on the back of the frame; they 





Fig. 48.—Picture-frame Joints and the 
Means of Strengthening [Them 


- 


are not “ornamental, and it is a mistake 
to screw them into the top edge when 
“that course is avoidable. The higher up 
on the back the rings are placed the less 
will the frame incline from the wall. z 
Oak frames are sometimes polished or 
Be ihishol but they are preferably left 
in the natural wood. A good effect may 
be obtained in some cases by treating 
with a little walnut stain to give the 
- appearance of old oak. Plain oak frames 
i will keep clean a long time if rubbed up 
with fine glasspaper and polished with a 
- handful of shavings. Waxing, too, gives 
oe pleasing effect. Recipes for the making 
“of picture-frame «stains are given om 
2 _ another page of this series of volumes. 
My ' 
Ba. 
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STRENGTHENING | 
LOOSE FRAME. JOINTS 


Picture-frames, especially the cheaper 


kinds, sometimes develop a looseness at 














































































































Figs. 4 49 and 50.—Suspending Picture by 
Means of Chains 


the corners, due to bad mitreing, decay 
of the glue, or unsatisfactory nailing. If 
the moulding is narrow or of composition 
it is a risky thing to attempt re-nailing 





Fig. 52. Nails 
in Wall 





Fig, 51.—Single Fig, 53.—Picture 


Wire Looped to Hook in Lath- 
Pass Over Hook - and-plaster Wall 


the corners. It is better to obtain four 
brass angle-plates of suitable size, and 
to screw these at the back of the frame, 
as shown at a (Fig. 48). This makes a 
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the front. 
small frames, is to lay the frame face down 


ae at C. 
that does not meet perfectly, by 
frames of an unusual or decora- 
which may be screwed or nailed 


_ in copper or bronze, attached by 
-round-headed nails, look well on 


ae and should look their best. 


_ other pictures as regards subject, 
- colouring, size, ete. 
rail (either rod or moulding) with 
_ appearance, safety, saving the ay 


walls, and ease in hanging and 
“me ey Ueune. 
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strong and Brigtnt repair, ‘viable ae 
Another way, suitable , for 





Figs. 54 and 55.—Picture 
eine Formed of Vite 





on several layers of cloth, so as not to 
damage the front, and to knock i in short, 
- pointed iron or wire cramps, of the kind 
shown at B, across the mitres, as shown 
This should be done gently with a 
light hammer. A little melted glue may 
then be rubbed into the joint, if 


means of a hard brush. . 
A third way, only suitable for. 


is to ‘obtain or make 
corners in’ metal, 


tive type, 
ornamental 


on the front of the frame or at 
the edge. _Repoussé-work corners 


some kinds of dark frames. 


i 


"PICTURE HANGING > 


In hanging pictures on walls 
~it should always be remembered 
_ that they are hung to be looked 


- Too often it isa matter of driving 
-a nail in the wall and hanging the 
_ picture on it, scant attention being 
paid to its suitability with the 
A picture 


hooks is a great advantage, for 


(Instructions ¢ on fixings 


tres of ie, tio. eae ‘mentioned. are- 








- 


given elsewhere in these volumes.) ab a 
heavy pictures are best hung with chains ; 


‘made in brass for the purpose, or iron — 


to be painted the colour of the wall. - 
The backs of the pictures have hnees ; 
screwed on instead of the usual rings, and — 
can easily be raised or lowered by hooking — ‘ 
into another link of the chains. This 
method of hanging also leaves a epg 


space above for another picture or plaque — } 


(see Figs. 49 and 50). Light pictures — a 
may be hung the same way by using — 
picture wire instead of the chains, the 


e 
ae 
“ae 


ends being twisted into ay neat loop as a 


in Fig. 51. An 
Cord, wire and chain are pe for sus- om 





pending pictures, probably the best. a 


round material being gilt copper- -wire, 
obtainable in various thicknesses.. 

buying it, ask the dealer to. guarantee ss 
that the wire is of copper and not of brass, 
because the latter “ “rots ” ve through 








Pigs. 56 and 57.: = Hasite for aati that > promtea x ie 
Different Sizes anne at the Same level: Ay ees 
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in two. or ine years or less, with conse- hid a few inches over should ie allowed 
4 quent risk of smashing the framé as well on large pictures, which may have to be 
as anything placed beneath it. Avreliable lowered. The pictures may then be hung | 
paca easily-made wire hook is shown by uniformly in a level line round the room. 
es 54 and 55: >. | Care should be taken to see that they all 
When it is necessary to use nails for ; hy 
hanging, they should be driven at a slight 
angle, as shown in Fig. 52; and if the. 
pictures are of much weight, the wall 
should be plugged with wood as illustrated. 
At A is shown a nail simply driven into: 
the wall, which: penetrates the plaster and 
ua tops at the brick; at B a hole is drilled 
through the plaster and brick, and a 
wood plug driven in to take a. stronger 
‘nail securely. The plugging of walls is 
fully described elsewhere in this series 
r volumes. oe Re ae rN Se | 
For lath-and-plaster partition walls, see ocr picture: Sroupine tone Eieturcs on 
he wall hooks fixed a ee long fine Be gee pee er uae ALOR Giles 
ims are bést (see Fig. 53); but for heavy 
beers the ees pinhole should be en- 
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have the same incline forward, ‘which 
should be very slight. 
_ It is easy to arrange for a number of 
| pictures of different sizes to hang at the 
SSS SS same level at their tops or bottoms, pro- 
Sey: eet ai viding that a picture rail is fitted or 
that the nails are all inserted at the same 
height. Get any long strip of. wood, 
insert a nail centrally near one end, and 
place down upon it a picture that has had 
- its wire or cord adjusted to the height 
required. Pull the frame until the cord 
is taut, and if the pictures are to hang 
at the same bottom level, put a strip cf 
wood across the first strip in contact with 
the lower edge of the frame and nail it 
down; if the pictures are to hang at a 
uniform top level, nail down the cross strip 
in» contact with the top of the frame. 
-. Then, for cording the rest of the pictures, 
lay them one at a time on the long strip, 
attach the cord to one of the screw-eyes, 
hold the frame tightly to the cross strip, 
at top or bottom as required, pass the 
cord over the nail, and, after pulling it 
ae wall. The rings of hooks in the taut, attach it to the other screw- -eye 
ck of the frame should be 2 in. or 3 in. (see Figs. 56 and 57). Such a device is 
m the top corner. The cords or chains easily modified for use in hanging pictures. 
ld be cut to allow the lower edges of in symmetrical groups such as are shown 
frames to be about 4 ft. from the floor, in Figs. 58 and 59, 3 | 







: 5; Popintive Grouping: Five Pictures on 
: Risnt Chains mine from Wire Hooks 





Clock Cleaning and 
‘Repairing © 


Tools 

and a 
repairing are : 
a vice; several pairs of pliers ; 
nippers ; a pair of sliding tongs; a stout 
pin-vice ; and a strong hand vice. Of - 
screwdrivers several are required—a, 


necessary for clock cleaning and 
A suitable bench or board ; 
cutting 


_. watch screwdriver for one, and another 


with a blade 4 in. wide and a good strong 
handle. <A star key or an adjustable key 
is a necessity. A stake and several small 
punches, round and flat ended, and a 
pillar file and a potance file will be 
required. Also a set of broaches for 
opening out ‘holes, similar to watch 
broaches, only larger, some clock drills 


and a drill-stock (those bought ready- 


made answer every purpose), and a 
good cane-bow made from a halfpenny 
cane: a nice thin one, about 18 in. long, 
and strung with crochet cotton. Some 
clock peg-wood and one or two fine 
emery sticks (emery-paper on wood) will 
almost complete the outfit. Those who 
possess a small lathe of 2} in. or 3 in. 
centre will find it very useful for drilling 
and turning arbors, pinions, etc., and also 
for cleaning up certain parts. Most of 
those tools are illustrated in a chapter 
dealing with watch cleaning and repairing, 
appearing later in this series of volumes. 
- Of the materials used for cleaning, 
polishing, etc., the following will be found 
useful: Petrol to dissolve the old oil 
and grease, and a bowl to put it in; 
rotten-stone for scouring, and a_ brush 


nd Materials.—The appliances’ 


_ tirely lacking in mystery, and the reader | 


that it is at all mysterious. 


_ to. which it is fixed. The main wheel — 


one tooth to pass at a time. 
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(a soft clock brush) to use with it; whit- — 
ing and a soft brush for polishing, and — 
fine emery for grinding. Equipped with ~ 
these, a start can be made ; and provided ~ 
that no parts want replacing nothing ~ 
more will be needed. 








MECHANISM OF A SIMPLE CLOCK 


The amateur is accustomed to regard. d 
the mechanism of a clock as something © 
that is either mysterious or remarkably — 
complicated. As a matter of fact, the 
ordinary clock—such, for example, as the — 
German or American wood-cased one, the © 
movement of which is shown by Figs. ¢ 
I and 2—is quite a simple machine en- q 


should disabuse his mind of the idea | 
Figs. 4 and 5 © 
are diagrammatic plan and elevation — 


photographically by Figs. 1 and 2. The 
motion is derived from the mainspring ~ 
which turns the main-wheel axle or arbor 


drives a pinion on the shaft of the second | 
wheel, which wheel, in turn, drives (1) | 
the pinion on the axle of the third wheel, 
and (2) the wheel on the arbor of the» 
minute hand. Taking (1) first, the third 
wheel drives the escape wheel by means 
of the pinion on the arbor of that arbor, 4 
but. the speed of the escape wheel is 

regulated by the. escapement, which con- 7 
sists of a pair of pallets which allow only — 
To the” 
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pallets is ; attached a bent wire known as a 
crutch, which communicates the necessary 
impulses to the pendulum, the length of 
which is carefully determined. . Whilst, 
therefore, the mainspring provides the 


necessary energy to cause the wheels to 


revolve, the speed at which they do so 
is controlled ’ by the escapement and 
pendulum. It will be remembered that 
the second wheel imparts motion to the 
minute hand direct by means of the 
toothed wheel fixed on the minute-hand 
axle; and this is the only connection 
between the running mechanism and the 
clock hands. There must be means. of 
moving the hour hand at one-twelfth the 


speed of the minute hand, and this means . - 
consists of a. simple reducing gear known 


as ““motion work.” The plan (Fig. 4) 
shows an axle to the left of the minute- 
hand arbor and parallel with it. This axle 


carries a wheel and pinion as shown, these - 


meshing respectively with a pinion on the 
minute-hand arbor and with a _ wheel 
mounted on a sleeve, tube, or “ pipe” 
which surrounds the minute-hand arbor 
and- carries the hour hand. Thus, the 
first arbor drives the. second one at a 
slower speed than itself ; and the second 
one drives the hour-hand pipe at a still 


slower speed. Study of the diagrams © 


(Figs. 4 and 5) will show clearly how this 
is accomplished: The above description 


includes all the essentials of a common ’ 


spring-actuated clock. 

The Escapement.—The most import- 
ant part of a clock is the escapement, 
while at the same time it is the most 
difficult to understand and put into correct 
going order. A little inaccuracy in the 


escapement is quite sufficient to spoil 
the going of a clock, or even to stop it 


altogether. There are many amateur 
clockmakers capable of cleaning clocks 
and putting them together correctly ; but 


most of them fail to detect eseapement | 


faults, and their work is rendered of no 
avail because they do not know how 
properly to adjust or repair this portion 
of the clock. 

All pendulum escapements consist ot 
an escape Wheel and a pair of pallets. The 
object is to regulate the running of the 


clock train, only aitgnena one fact of 


at each swing, or “ 


just sufficient to keep it going. 


to keep it moving through a large enough 


and rough pivots to the escape wheel and 
‘pallets. 


polish them. Side-play of the pivots in | 


and. polished. 


should be transmitted to the nencnlane 






































the escape wheel to pass at a time, dd 
that at definite and regular intervals. j 
The pendulum is the time measurer, and 
vibration,” as it is 
termed, moves the pallets, allowing a 
tooth of the escape wheel to pass at each 
double swing. At the same time, the 
power of the clock derived either from a a 
spring or a weight is transmitted to the 

pallets, and through them to the pendu hum” 
by means of the “crutch,” giving it a 
little push or impulse at each swings 


It will therefore be seen that the e 
escapement has a double duty to perform. |] 
It has to transmit the power to the 
pendulum, and. to regulate the running | 
of the clock at the same time. In trans- 
mitting the power to the pendulum | 
there must be as little wasted as possible, © 
or sufficient may not reach the pendulum ~ 





arc to allow the escape-wheel teeth to- 
pass. This is the cause of Sor ee in| 
most faulty clocks. 

Power is wasted sometimes by worn 


Therefore, in all clocks see to 
the escapement pivots, and, if. rough, 


their holes will also waste the power, | 
so if there’ is such side-play bush the | 
holes and make them a good fit. -Rough- © 
ness of the pallet faces is a cause of -§ 
wasted power. Often they are worn 4 
into ruts and holes, and when this is” 
the case they should be eae ee out x | 


The Crutch. 
all have a “crutch” “attached to thet | 
pallets for the purpose of driving the 
pendulum. Sometimes the crutch is a 
loop or fork, in which the pendulum-rod 
hangs.- At other times the crutch has a 
pin that enters a.slot in the pendulum-rod. 
In both kinds the principle is the same. 
The crutch should not bind the pendulum-_ 
rod, but be quite easy and free; also 
it should ‘have hardly- any perceptible A 
side-play. It if has side-play or “ shake ” 
it will waste much of the impulse that — 
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Tf it is in the least tight, it will cause 


such a resistance as to stop the clock. 
The pendulum-rod itself where the crutch 
~ touches it should be smooth and polished, 


and the crutch polished to diminish fric- 


tion. .Although the centre of suspension 
and motion of the pendulum is supposed 
to be in line with the centre of motion 
of the pallets, and the two should work 
_ together as one, yet in practice this is 
an impossibility, and there is always a 
~ little sliding friction at the point of 
con.act of the pendulum and crutch, just 
sufficie:.: for any roughness or tightness 
to cause stoppage. A little oil should 
always be placed here; not a big drop, 
but just a trace. ‘ 
Another point is that the pendulum-rod 
should not rest against the bottom of the 
slot in the crutch, but -should be about 


| ae 


Fig. 3.—Polishing a Pivot 


its centre, so that it is free to move 
a little backwards or forwards. 
Repairing Pivots.—A worn 
should be levelled down by turning in a 
pair of turns or a clock or watch lathe. 
Or it may be rested on a brass or steel 


runner with a hollow in it, and filed 


down while revolving. When levelled 


~~ down it must be smoothed-by a watch- 
pivot file, and finally by a flat burnisher, 


all the while rapidly revolving. This 
gives an ordinary or common finish. A 
better finish may be given by smoothing 
with oilstone dust and oil mixed into a. 
paste and spread on a flat steel polisher 
made of soft mild steel. 
surface filed flat to impart a slight grain 
and give a hold to the panne, material. 
The polisher may be 8 in. long, 33; in. wide, 
and #, in. thick, and is used as a file or 
emery stick would be, being held flat on 
the pivot as the latter revolves in the 
lathe and moved to and fro. When the 
oilstone dust ceases to cut, wipe it off, 
re-file the surface of the polisher, and 
apply fresh. | 


pivot revolved in a lathe. 


-and inserting a brass 


This has its. 


When smoothed until no cuts or turn-y | 
ing marks remain, clean off and re-file’ 
the polisher, thorovghly clean the pivot,’ 
and charge the polisher afresh with a 
paste made of red-stuff and oil. 


clock-material shops, and looks like dark _ 
rouge. Use this in the same manner as 
before, until a brilliant polish is obtained 


‘on the pivot. 


This polishing process would be quite | 
out of place in a cheap American or 
German clock, but is worth doing in a 
good English one or a French movement. — 
A section of the polisher as it lies on a 


~ pivot in the lathe is shown in Fig. 3, 


where A represents the polisher, B the ' 
back centre, and c the wheel arbor. 
A bevel will be noticed on the edge 
that touches the pivot shoulder. eee 
A very rough-and-ready way, better 
than none at all, is to file and burnish 
worn pivots down by hand, holding the — 
arbor in a pin-vice, and resting the pivot — 
on a boxwood block in’ the bench vice. 


When very carefully done this is pass- — 


able, and is often the readiest way to 
do up a pallet staff pivot that has a long ~ 
crutch fixed to it, and cannot easily: be ~ 
But to make a 
really good job of such a pivot the crutch 
must be got off somehow, if possible, and | 
put on again when the job is done. 
Bushing Pivot Holes.—A worn pivot 
hole is bushed by broaching it out with — 
a broach (sold at clock-material shops), — 
‘bush ”’ (also: sold 
for the purpose). For small clocks, bushes. 
can be bought that are already cut off 
in short lengths; for larger clocks, like 
grandfather and English dial clocks, brass 





~ bushing wire is used. Bushing wire is 


brass rod drawn with a hole through its: 
centre, like a brass tube with a very 
small bore. . 

Suppose a clock has a wide worn | 
escape pivot hole. A bush or a piece 
of bushing wire is selected, the central 
hole of which will not quite go on the 
pivot. This is very slightly and evenly | 
tapered down with a file on the outside 
at one end. The pivot hole is opened 


out by broaching until the bush goes in 


~Red-— 
stuff is a polishing medium bought at 
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Hight. not quite shvouel the plate, oil 
being used with the broach. The wire is 
then cut off and filed flat on each end, 
so that, according to the judgment of 
the workman, it will hammer in the plate 


flat and not project much. The bush is ° 


then inserted from the inside of the 
frame plate, hammered in until the in- 
side surface is flush and level, and then 
riveted a little with a punch on the out- 
side where the oil sink is. The inside 
surface can then be smoothed by a fine, 
flat file, followed by grinding with Ayr. 
stone or slate and water until level, and, 
if desired, polished with any good metal 
polish on a rag. A paste metal polish, it 

“may here be observed, does well for 
polishing clock plates; but should be 
well washed off afterwards with benzoline 

| Keep these inflammable liquids 
away from naked lights. 
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Fig. §.—Repairing a Crutch 


_. The outside surface of the bush may 
be’ chamfered out to the level of the oil 
‘sink with a circular-faced cutting tool 
or drill, to form a nice finish. Finally, 
the new bush is opened out. by broaching 
‘until it fits on the pivot, and when the 
wheel is put in the frame it spins quite 
freely and has a. sufficient amount of 
endshake. In opening out a bush by 
- broaching to fit a pivot, the broach 
should be kept quite upright, or else the 
hole will be made too large before the 
wheel will spin freely. 
Some clockmakers, for a rough job, 


& punch up worn pivot holes to close them. 


_ This is a bad practice, as it knocks the 
plates about, and, after all, only closes 

- the edges of the pivot hole, which very 
soon wear down again. 


Smoothing Pallet Faces.—Steel pal-- 


ilets are, or should be, quite hard, and, 


ae therefore, cannot be filed. When worn 


_they can be smoothed down level with 
emery» sticks (paper on wood), or by a 
soft-iron eee like the pivot polisher 

_ already described, but larger and wider, 
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To polish them, for ordinary clocks use 
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edo wethieR paste of emery and water. 


a finer emery stick, and a finer still, until 
an 0-3 is used to finish, the strokes being — 
made lengthwise on the pallet faces and — 
not across them. This emery stick will — 4 
leave almost a polish. For a very par- — 
ticular clock, follow this with a flat pivot. A 
polisher and red-stuff and oil, as de-~ 
scribed for polishing pivots on p. 22, the 7 
‘pallets for this purpose being screwed in 4 
the bench vice. ; 
Repairing a Crutch. —The inside of 
the fork of a crutch or a slotin a pendulum- — 
rod should be burnished smooth with an — 
oval burnisher set in a wooden handle, 
using a little oil to lubricate it. A crutch — 
that is tight may be eased by a watch- — 
pivot file before burnishing; but care — 
must be taken not to file much off and — 
make it too easy. A crutch that is too 
wide and rattles should be filed wider on > 
one side, and a slip of brass inserted and — 


ous soldered in, washing the acid off 


well with water after soldering. The 
crutch can then be opened out and — 
burnished to fit the pendulum. Fig. 6 
shows what is meant, A being the slip of 
brass soldered in. Jf the crutch is a pin 
and the pendulum-rod has a slot, the 
same method may be pursued and a slip 
inserted in the pendulum slot. Do not 
attempt to hammer up or squeeze up a 
rod or a crutch, as the slot is never 
smooth or parallel afterwards. 

Pendulum Suspension Goriies oie 
faulty suspension spring will often stop 
a clock. The spring should be straight 
and have no buckle or kink in it, or the. 
pendulum will not swing straight. It 
should also be easy where pinned to the — 
top of the pendulum-rod, so that when. 
the pendulum hangs the spring goes — 
exactly in line. Too stiff and short a 
spring makes the clock require more. 
power to drive it, while a-spring too long — 
and thin allows the Penden to wobble 
or roll as it swings. : 

There is no remedy er a buckled or 
kinked suspension spring; a new one 
must be fitted.. For English eight-day 
dials, grandfather clocks, or bracket clocks, _ 
thin watch spring does very well. Cut off 
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-in. at each end by heating nearly to 
edness in a flame, and punch a round 
Pole: at each end, broaching them out to 
take .the pins. Suspension springs for 
pironch, German, Austrian, and American 
clocks can be bought so cheaply that they 
do ‘not pay to make. 

9 Pendulum- rods should be straight. If 
curved the pendulum has a tendency to 
Dota | in a curve or roll, The bob should 


4 rew fairly tight. A clock with a loose 
| bob and rating screw is a nuisance, and 
od puificulty will be found in regulating it. 


The simplest clock for the beginner to 
t tackle i is one in which the motive power, 


ain of wheels and pinions, and controlled 
a pendulum, no striking or alarm 
work of any kind being added. This 
ass of movement will now be considered, 
ving Dutch, French, English, Vienna 
gulator, and striking and alarm clocks 
form the subjects of later chapters. 
The ordinary American or German wood- 
sed timepiece being a common variety, 
start will be* made with this kind of 
ock. In order to/get at the works, 
‘th e first thing to do is to take off the 
ee Begin by drawing out the pin 
from the centre square with the pliers, 
id remove the washer beneath it, put- 
ig both in a safe place. The minute 
‘hand can then be lifted off. Next take 
oh old of the hour-hand socket firmly with 
the fingers and pull it off. It is pushed 
on to the centre friction-tight only, and 
4 a firm pull will bring it off. 

_ This done, remove the dial, which will 
be found to be tacked or screwed on at 
_ the corners. Unhook the pendulum-bob 
fe for safety, and proceed to unscrew the 
mriock. movement from the back of the 
ace se. When this is out it will be found 
to be much like Figs. 4: and 5. These 
ve! clocks are by no means all made alike ; 

ey make differs slightly in details and 
Biacre ngement of wheels, but the same 


phe » description ‘of one, as their use is 
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4 lee to the sepac ent Bp fton it for. 


be a good fit, and the rating nut and 


CLEANING A CHEAP AMERICAN CLOCK 


ba weight - or spring, is applied to a short © 


rts can be traced in any make from 


the same in all cases. 


end to the arbor or axle of the main 
wheel. The second wheel drives the 
minute hand arbor, and the hour hand is. 
worked by the “‘ motion work.” There is 
an intermediate wheel leading to the es- 
capement, or ’scape wheel, and “ pallets.” 


' Attached to the pallets is a long wire, the 
crutch, terminating in a loop, through 
which hangs the pendulum-rod. 


Taking Clock to Pieces.—In ae 
ceeding to take the clock to pieces, the 
first thing to do is to remove the pendulum- 


rod. With the small blade of a pocket- — : 


knife prise open the split brass stud, 


and lift out the pendulum-rod, drawing — 





|. Fig. 7.—Mainspring Clamp 


it through the crutch. On no account: 
undo the pins holding the frame together 
until the power of the mainspring is 
either held in or allowed to spend itself, 
or disaster will result. One way of taking 
the clock to pieces would be to take 
off the pallets, let the wheels run 
until the power of the spring is spent, 
and then take the frame apart. This 
method is all very well as far as mere 


taking apart is concerned, but will in all — 
probability give a great: deal of trouble 


when the time comes to put all together 
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The outer end of. . 
the mainspring is hooked on to one of— 
the pillars of the frame, and the inner 


— 


again, on account of the spread condi- 


tion of the mainspring and the difficulty 
of confining it sufficiently to allow the 
wheels to be placed in position ; 


wind the spring right wp, and then clamp 
it by means of a mainspring clamp 
(Fig. 7), which is sent out with a new 


‘mainspring, and serves to confine it. To 
apply the clamp, slip it over the wound- _ 


there- 
fore, the way to proceed is first of all to 


_f ~ cr eH a, \ nen Telia, 
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up spring, hold it in position while 
removing the pallets, and then let the 
clock run. The spring will expand and 
tighten in the clamp. ‘The clock can 
then be taken apart safely, leaving the 
clamp on until the clock is again Bee 
together. 

With one of these mainspring clamps 
in use, the worker can wind the spring 


up full, and pass a piece of string round: 


it, pillar and all, and tie it up, letting the 
wheels run as before until the spring 
will unwind no further. This method 
is not so good as the first because the 
_ Spring and main wheel cannot be removed 
from the back plate for cleaning. 


Sey 





Fig, 8.—American Recoil Escapement - 


Examining the Movement.—Take up 
the main wheel and spring, and, placing 
a key upon the winding square, try the 


*-click-work ’’—that is, see if the click is 


sound and the ratchet teeth all right. 
If the click is com peed take it off, and 
rivet a new one on. Clicks can be bought 
very cheaply. Examine all the pivots, 
and if any are bent, straighten them 
carefully with a pair of pliers. Look to 
the wheel teeth, especially those of the 
_ escape-wheel, to see if there are any bent 
teeth. If there are, carefully straighten 
them. Take up the pallets, and see if 
the faces are cut by the escape-wheel 
teeth. If they are, treat them as already 
described. See if the wire crutch is 
firmly riveted into the pallets, and not 
loese; also that the pallets are firmly 
riveted to the brass piece which works 
on the pivot. Try them on their pivot, 
‘to see if the holes are worn very wide 


- out clean. 
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and oval. If they are, ake a small 
broach and open them out.a trifle—just 
enough to make the holes round ; ae 
knock out the pin which serves as 

pivot on the plate, open out the ols 
a little, and knock in a large-sized steel | 


needle quite tightly, the needle to be 


sufficiently large for the pallets to work 

upon it without shake. 

needle off to the correct length. 
Cleaning.—Next immerse all the parts 


.in the benzoline (or petrol) and with a 


brush wash them thoroughly free from 
all grease and sticky oil. They may 
then be dried with a duster, laid by for 
a few minutes, each wheel well brushed, 


and the pinions cleared out with a clock- 


peg cut to a point.» The plates : are wiped 
dry, and all the pivot holes ‘ 


the ‘“‘ set-hand work.’ 


can be turned round upon it. 


while the clock goes, 
rently to lose time. 


a knock down to tighten it. 
The 


Escapement She 


A more usual variety is that shown in 


_ Fig. 8. The pallets should not be allowed — 
Hither fit a. 
larger pin, or bush the brass holes until - 
a good fit is obtained. Also look par- 
ticularly to the-top escape-wheel pivot, ~ 
and see that it has no side-play. These — 
are weak points in this escapement. a 


to rock on their pin pivot. 


Should these pallets be very unusual in 
their drop, it is an easy matter to soften 


them, bend until correct, and re-harden 
them. New pallets can be bought for | 
a few pence, therefore it is only wasted — 
time doing much in the way of repairing — 
but in case readers would like — 
to try, the same instructions apply as — 


old ones ; 


~ 


% \ 


Then cut the © 


‘pegged ” — 
Take the minute wheel and try © 4 
It will be seen 
on examination that the minute wheel — 
is only friction-tight upon its pinion, — 
and on the application of a little force — 
Now the ~ 
tendency in these cheap clocks is for — 
this to wear loose, and cause the hands © 
to move too easily, thus lagging behind 
causing it appa- — 
If, therefore, this — 
movement is too easy, give the washer £ 


scneaan ; 
illustrated in Fig. 5 is a variety of the — 
American recoil, a type that is found — 
in nearly all small American pendulum — 
clocks and many of the starger ones. 
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» are given elsewhere in pees volumes 


~ ments. 
Some American dial clocks have dead- 
ae escapements like Fig. 9. In these 
clocks, if the pallets begin to rock on 
their pin, a larger pin must be fitted. 
_ As in all dead-beat escapements, see that 
; the teeth just lock and no more. Adjust- 
ment is sometimes provided for by a 
, movable stud, on which the pallets are 
mounted. At other times, the bar of the 
brass frame, or the cock holding the 
escape wheel in position, must be bent 
3 a trifle to correct the locking. Or, fail- 
ing this, the pivot holes may be drawn 
and bushed. Pallets of the above escape- 
ments are of correct shape when lines 
drawn, as shown, from the pin through the 
faces form the angles indicated in aoe 
8 and 9. ° 


Putting together American Clock. 


Ets clock can now be put. together 
e again. First, take the bottom plate, and 
on it place in position the main wheel 
with the mainspring upon it, clamped, 
ns and the other wheels. Then put on the 
: oP plate and escape wheel, pinning them 

-on securely.. When all the wheels run 
as y, put on the pallets, observing that 

the crutch is quite free of the top plate 
at its lower end’ and does not drag on 
4 it. The mainspring can then be wound 


up and the clamp taken off. If all is 


- free the clock will at once start off tick- 
: ing at a rapid rate. By placing a finger 
--on the crutch, and allowing the wheel 
- teeth to pass slowly one at a time, it 
will be seen that a tooth gives one pallet 
an impulse, and then the wheel runs 
till another tooth falls on to the other 
pallet. & 
Now, to be correct, this distance, the 
- “drop” of the tooth, should be very 
~ small, compared to the impulse. If it is 
excessive, power will be wasted, and very 
little will reach the pendulum. If, the 
; wheel has much “drop,” the depth is 
said to be too shallow, and to remedy 
i it the pallets must be made to approach 
_ a little nearer to the wheel. To do this, 
9 first stick a peg between the wheels to 
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oF prevent their running ; then remove. the. 
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pallets, and with a pair of pliers turn . 
round by the slightest possible amount 
the arm that carries the pallet pivot. 
Then replace the pallet, and try again. 
If too deep, the teeth will not pass. It 
is a good rule to deepen these escape- — 


ments as much as possible without mak- 


ing the escape wheel teeth catch. Now 
put a little clock oil on to each pivot 
and a little on the pallet faces ; also oil 
the coils of the mainspring and the 
pallet pivots. Then replace the pen- 
dulum-rod, nipping the brass stud tight - 
with a pair of cutting nippers, near its 

base. — 
~ The movement can now be screwed 
into its case once more. Before putting 





Fig. 9.—American Dead-beat Escapement 


on the dial and ‘hands, put on the pen- — 
-dulum-bob, and 


stand the clock on a 
level shelf, or on the board, it that is 
quite level, and see that it is “in beat.” 
To test this, let the pendulum swing but 
little—only just enough to keep the 
clock going. Listen to see if it ticks 
evenly, thus—tic-tic-tic-tic—or whether it 
goes tic-tic, tic-tic—in twos. If the latter, 

it is not in beat, and the crutch must 
be bent with pliers: until it beats quite 
evenly. 

When in beat, the dial and hands may 
be put on. See that the hour hand is 
pushed on properly, or the minute hand — 
when pinned on will bind it and stop 
the clock; and before putting on the — 
dial, see if the pendulum-rod hangs— 
freely in the crutch, and does not stick 
in it, and place a very little oil at the 
point of contact. + 
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ENGLISH CLOCKS 

The English clocks to be dealt with in 
this chapter include the grandfather, 
the ‘eight-day dial”? and the skeleton 
clock, and notes will also be given on 
the adjustment of a number of different 
escapements. 

Grandfather Clock—A i raricltathiee 
striking clock movement with dial re- 
moved is shown by Fig. 11, this illustrating 
the usual arrangement of the striking 


mechanism (see also the photographic 
Fig. 12 is a key. 
~ to the train of wheels between the plates, 


views, Figs. 10 and 13). 


which wheels cannot be shown in Fig. 11. 
When cleaning the clock, before taking 
anything apart, place the movement with 
the dial removed, as in Fig. 11, in its 
case with the hands on and turn them 
round, causing the clock to strike. Notice 
exactly what happens, and from it learn 
how to put the parts together again. 


On turning the minute hand, as the - 


hour is approached a pin in the minute 
wheel B lifts the tail end of the warning 
lever H, which in turn lifts the rack hook 


G. The rack E is thus liberated and falls 
~ until its lower end rests against one of the 


steps of the snail p. The depth of these 


steps regulates the number of blows struck © 


at each hour. Before the rack fell, the 
running of.the striking train of wheels was 


“prevented by the gathering pallet F resting 


~upon a stop pin in the rack. But when 


the rack falls the. gathering pallet is re- 
leased and the train runs until a pin in the 
warning wheel m (Fig. 12) catches against 


__ a stop block attached to the warning lever. 


This run is called the warning, and takes 
place a few minutes before the hour. The 
minute hand continuing to advance, the 


pin in the minute wheel passes the end 


of the warning lever, and at the hour 
the lever falls again and liberates the 
warning wheel. The striking train then 


runs, and at each revolution of the pallet 


wheel L the gathering pallet gathers up 
one tooth of the rack and a pin in the pin 
wheel K causes one blow to be struck. 
Continuing to run and strike, the rack is 
at last all gathered up and the gathering 
pallet once more comes to rest against the 
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Pane in in the re? This action i ee: 9 
be studied closely until the functions of 4 
each part are thoroughly understood. : 
Then take the movement to pieces. First — 
take out the pallets s and crutch. Then ; 
remove the rack, hour wheel co (Fig. 11), | 
warning lever, rack hook, gathering pallet, — 
minute wheel, and cannon pinion A, in : 
the order named. Take off the bell and ; 
bell standard, and take the plates apart. — 
Be careful to keep the striking train of + 
wheels separate from the going train. 
With a stiff brush like a tooth brush 
bearing powdered rottenstone and oil © 
mixed to a paste, scrub- the plates up : 
and down in straight lines until they are © 
bright. Similarly scrub the wheels and all — 
other brass parts. Then pour some petra ms 
or benzoline into a basin (keep a flame — 
away from this), and with the same brush: _ 
thoroughly wash the rottenstone and oil E 
from all parts, and dry with a clean | 
duster. With wooden pointed pegs clean — 
out the spaces between the pinion leaves, — 
and peg out the pivot holes in the platen al ; 
until they are quite clean inside. ay 
out the wheel teeth. ; 
The movement can then be put ‘odethen r 


again, a little oil being given to the clicks — 


and click springs on the barrels. When the — 
bell hammer and all the wheels are between _ 


the plates and in place, try each to see ; 


whether the pivots have much side play — 
in the pivot holes. The most important zs 
wheel is the escape wheel R (Fig. 12) 2s 
its pivot holes are very wide, they must . 
be bushed—that is, opened out, filled with — 
bushing wire, and. re-drilled (see p- 22).- 


The wire has a central hole in it, and this : 


gets over the difficulty of re-drillmg. A 
bushed hole is smoothed off level inside and _ 
opened out by reamering to fit the pivot . 
quite easily but without side play. The — 
pallet holes, if wide, must also be bushed. 
Then put on the minute wheel, rack, rack 
hook, warning lever, and gathering pallet | 
temporarily, to see that the striking train © 
wheels are in correctly. To test them — 
proceed as follows : Wind up the striking © 
barrel J about a turn and give the gut a | 
twist round the fingers. Then, pulling 
on the gut, cause the rack to fall a few 
teeth and let the pallet gather it up — 
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warning-wheel pinion. These are the two 
points:that must be attended to in any 
striking clock. _ ) a 

Next oil the front pivot holes with good — 
clock oil; and put on the cannon pinion. — 
Put the minute hand on it and turn it — 
round to see when it strikes. See that — 
when the warning lever falls the minute — 
hand points exactly to the hour; the — 
teeth of the cannon pinion can be shifted — 
in the minute wheel to adjust this. Donot — 
forget the flat brass spring under the — 
cannon pinion. Then pin on. the rack, — 
rack hook, warning lever, etc., and put ° 
the hour wheel and snail on in such a 
position that the rack tail falls in the ~ 
centre of a step at the hour. This can be 
regulated by shifting the teeth in the — 
minute pinion. Oil the lifting pins in | 
> the pin wheel, the hammer spring where _ 
it touches the hammer, the rack spring — 
I (Fig. 11) where it touches the rack, ~ 
' the stop pin in the rack, the warning ~ 
pin in the warning wheel, and the © 
lifting pin in the minute wheel. Also oil — 
the back pivots. Then clean the pallets — 
with the petrol or benzoline, and the — 





Fig. 11.—Striking Movement of Grandfather 
Clock 


slowly. Observe how the train stops 
when the gathering pallet stops against 
the rack pin. It should do this imme- 
diately after the last blow is struck, so 
that when the train is at rest the hammer 
tail is quite free of the lifting pins in the 
pin wheel. If it stops with a pin against 
the hammer tail, it is wrong. Shift the 
gathering pallet to another square, and 
try it on all four sides until one is found 
_ that is right. If none seems right, but a 
midway position seems to. be required, 
the top plate of the frame must be gently 
lifted up and the pin wheel turned one 
- tooth in the pallet wheel pinion. Then 
try again, and finally pin on the gathering 
pallet. Next see whether the warning is 
correct. When the striking train stops, 
the pin in the warning wheel should not 
be close to the stop block on the warning — 


a quarter of a turn before coming to it. 
If too close, the plate must be raised and 
the teeth of the pallet wheel shifted in the 
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Fig, 13.—Grandfather Clock Movement (Side View) 
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efutch in Seon the pendulum- oa goes. 
If the pallets are in fair condition, put 
them in place and oil them and their 
pivots, also the slot in the crutch. If 
_they are very badly worn, it will be best 
to buff out the ruts with an emery-stick 


' (emery-paper on wood), and get a small 


piece of watch mainspring as wide as the 
pallet faces. 


Solder a piece on each 
pallet face with tinman’s solder, washing 


well in water to remove all can Then 


_ try the pallets in the clock, and if necessary. 


. trim off the points with a file until the 


wheel trips through satisfactorily without 
eatching, 

The dial can next be put on and the 
clock started. If after going a little while 


the pallets catch upon the points of the 


ah lee LO ices oka - ears 


ae a lifetime. 


—escape-wheel teeth, reduce: the offending 


point a little by filing the pallet. See 
that the pendulum-rod is not sticky where 
it passes through the crutch, and give it a 
little oil there. Let the clock be exactly 
in beat. To test this, bring the pendulum 
to rest and mark the back of the case with 


- a pencil behind the bottom of the rod. 
Draw the pendulum to one side until it 


ticks, mark the point, then draw it to 
the other side and mark that point. If 
the clock is in beat, these two marks will 
be equidistant from the central point. 


If unequal, bend the wire crutch to one 
Work in this. 


side and note the result. 
way until correct. 


It is important to see that the hands 


are quite free from each other, the dial, 
and the glass. See that the lines wind 
up straight upon the barrels to the top, 


and that they are not long enough to 
. allow the weights when run down to touch 


the floor, or the lines may twist up. 

oe Eight-day Dial’? Clock.—English 
clocks are of various patterns, but one _ 
style of workmanship will be found in all. 
The ordinary eight-day English shop or 
kitchen clock, commonly known as an 
“eight-day dial,’ is well and _ solidly 
made, is a good timekeeper, and will last 
Its mechanism is extremely 
simple, and there is nothing to get out 
of order. The weakest point is the gut 
line, which chafes through after a few 
years’ wear. In the best the gut is re- 


‘THE AMATEUR MECHANIC | 





















placed by a steel ofall: hie attebial 
ally gets over the difficulty. 
Taking Apart.—To take the clock 
apart, first remove the pendulum, unpin 
the minute hand, and remove it.. The. 
hour hand is held by a small screw, which — 
should be withdrawn, and the hand 
taken off. Then lay the clock upon its 
face, remove the four wooden pegs at 
the ‘sides, and lift the back of the case _ 
right off. The square movement itself 
will be found to be pinned to the dial and — 
front part of the case. Remove the four 
pins from the dial. feet, and it will come | 
off altogether, leaving the dial alone 
screwed to the front of the case.* This can 
be put on one side. Do not attempt to— 
let the spring down, but put a little oil 
to the pivots, and, ‘having removed the 
motion work and the pallets, let the clock 
run down. As it does so, notice if the q 
wheels and pinions run smoothly, and 
if they are true. When quite run down, 
put. a hand-vice or a large key on the 
square of the barrel arbor, and raise 
the click, letting the spring down gently. 
The plates can then be unpinned, mi 
the clock taken apart. The parts may be 
cleaned with rottenstone, etc., as described » 
for the grandfather clock. 
‘Overhauling. — Before | putane 
gether, look to the pallets, and smooth 


4 
out any marks of wear; examine ee 
5 


wa 


pinions, and if any are badly cut, the 
wheels had better be shifted along ‘their , 
arbors to work in another place. Some- 
times these are soldered on, and shifting | 
them gets them out of truth. In that 
case nothing can be done unless the wheel - 
‘seat is turned afresh ; a shoulder would — 
be turned to receive the wheel tightly, 4 
and then be riveted over with a. punch. © 
Look for wide pivot holes, and if there : 
are any bad ones, bush them. as. described — 
on: py 22, 2 Te ‘worker having satisfied | 
himself on these points, put the barrel, 
fusee, and wheels in position between the 
plates, and pin together. 

_Winding-up, etc.—Now take the gut, 
and carefully wind it up on the barrel, ‘ 
turning the latter with akey. When all 
is wound on, put on the outside ratchet, | 
and wind it, or “‘ set it up,” about half a_ 
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emer. 








“4 hae ies ; then ae in ‘the Palas and 
wind the clock up. In doing this, the gut 
m ust be carefully guided on to the fusee, 
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Fig. 14.—Minute Wheel of English Cloek 


n off or drag in a slanting direction 
ooth file-handle, or something of a 
“ing sideways upon it, to keep it straight. 


okéd in the barrel and all wound upon 
then hooked in the fusee, and mani- 
pulated as the gut described above. Oil 
jl pivots and the pallets, etc., and put on 
she motion work. There is a short brass 
ring that goes on under the minute 
heel, as in Vig. 14. By no means put 
“it on wrong side up, or the clock will 
certainly stop. The two points should 


), See that the crutch is free in the slot 
n the pendulum, and does not. touch 
either at the top or bottom, nor stick in 
ait. Just a trace of oil should be put 
“upon the pin. To set these clocks in 
_ beat, the crutch must be bent. 
& Renewing Gut Line.—To put on a 
new gut line, take the movement to 
- pieces, and. take out the old one from the 
searrel. To get the fusee end out, the 
Fr Pies must be taken to pieces. A circular 
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d not on any account be allowed to 
e best way to guide it is to hold a 
e nature, against it as you wind, bear-_ 


In a chain clock, the chain is first 


. ear on the under side of the minute | 


"When all together, ae ready to hang — 


% i> : 


i is a kind 


of key, and requires to be unscrewed or 


fusee aea3i or main wheel 
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unpinned and then taken off. While. it AS 





Fig. fore Pateces Gut at Barrel | End 


applied to the ratchet and click-work. 
Procure a new line A (Fig. 15) of the same 


thickness, and measure it to correct 
length, allowing for fastenings. Make a 
single knot for the fusee end; and to ~ 


prevent it coming undone, get a smal}, 


is off it can be cleaned, and fresh cil 


reer a 


flat piece of iron or brass, and heat nearly ~ 


to redness in a gas flame. “Apply this to 
the end of the gut, which will expand 


into a kind of mushroom head (sce -B, 


Fig. 15); the object of this “ searing,’ as 


it is called, is to prevent the end pull. — 


ing through. Fig. 16 shows the method — 





Fig. 15.—Gut Line, Plain and Seared 


of fastening the barrel end, which must — 


be seared in the same way. 

The Skeleton Clock. 
ism of this kind of clock is sinvite 
to that of the eight-day dials just de- 





scribed. Usually there is the addition — 


oe a 
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of a bell at the top and a aa 
which -is caused to strike~ one blow 
at each hour—not a very complicated 
affair. These clocks want most careful — 
cleaning. Every part must be thoroughly 
well cleaned with rottenstone and polished 
with chalk. The cuttings in the plates. 
must be done with strips of washleather — 
and rottenstone, and afterwards with 
more leather and a peg. All steel-work 
also ought to be polished and burnished 
with a burnisher and oil. 





and therefore no pains should be spared 
in getting it up well. Fig. 17 shows the 
train wheel scheme ; Vig. 18 the back cock 
and pendulum suspension ; and Fig. 19 
a side elevation of the clock movement. 
In Fig. 17 4 represents barrel ; 
c, centre wheel; vb, third wheel; &, 
escape wheel; F, cannon pinion; G, 
minute wheel; and 4, hour wheel. 


Correcting English Recoil Escape- 


ments.—ig. 20 shows an English recoil 
escapement as used in grandfather, eight- 

_ day dial, and English bracket clocks. 
esthe face of the entering pallet c- lies 
horizontally, | 


















It is all visible, 
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: Skeleton Clock = 


_ Fig, 18.—Back Cock and Pen- 


dulum Suspension 


‘Fig. 19,—Side Elevation of 
Skeleton Clock Movement 


‘amount suffices for. this. 


B, fusee ; 


while et of the exit 


Spallee 3 D is hon | Soe Whedl 7 
so, the angles of impulse will be about — 
correct, and when not.so, as sometimes. 
will be seen in clocks, the escapement 1 | 
sure to be faulty. The ‘ ‘drop ”” of the! 
teeth on ‘the pallets a dcaehere special — 
consideration. When a tooth passes along 
‘the face of pallet ¢ and slides off its tip. 
_another tooth “drops” on the face of 
“the pallet >. And when this tooth escapes 
from pallet D, the next tooth in onion 
es drops ” on pallet. Ce the ee should: 
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Fig 18 
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be small, being. 
just enough to | 
ensure that as © Tess 
the pendulum 

swings, thepallet ss 2S 
point will not catch on the Ruse of the 
tooth that has just left it. alke 
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on each pallet should be. equal, and the ex 
drop should be equal all round the escape 
wheel on each tooth. 

When the drop is. unequal na the > 
wheel, being slight in one place and more™ 
in another, it shows that the wheel is no vb 
true, or that it is not truly mounted on 
its pinion. When the wheel is not. ania 
true it can be mounted in the lathe ¢ o1 


- 

















nd de pialy eae wine a , very 
file, like a watch-pivot file, is gently 
to the teeth eae This should be 


a a are thick eae be filed 
mi er by a half-round | file, CBErauEe. 


= firRioht ‘aides. The wheel nee 
ed true, if the drop is still unequal at 
rent parts of it, it is caused by un- 
mounting on its pinion, and cannot 
vell be altered. <= . >- 
ofore stated, the drop Bnould ee 
ual on each pallet; very often it is 
. Excessive drop on one or both 
ets means power wasted. If excessive 
h, the pallets may be brought — 
! ‘0 the escape wheel by lowering — 


ae and re- ee 








oe off the point of pallet c evil 
os: ae allowing teeth to 
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the drop on c and increase that on p, 
so that if there is insufficient on Dp and 


- too much on ¢, simply bringing the pallets = 
a little closer ‘will often do. s 
Alternative Methods of Cérretuus 


bag the allots nearer to 
the wheel will be found to decrease 


A 


Escapements.—When pallets have been. 


badly worn, and-the ‘wear buffed out 


with emery, there is often not enough 
metal left in them to correct the escape- 
ment in the way just described. Then 


there are two courses open. The pallets 


may be softened by making red-hot, 





Fig. 2: 


~ Figs. 21 and 22, 


—Pallet and 
‘Fig. 20. =Enghioh Recoit - Recoil Escape- 
Escapement — ment 


. brought much nearer to the wheel Dyes 


drawing the pivot holes downwards, and 
then filed up to give correct. impulse and 


drop, following the rules just explained. 
After this they must be hardened by 


heating to a bright red and plunging into 
water, and finally smoothed and Toles 
by emery buhs. 

An easier method is to face such 


pallets with pieces of watch spring. — 


Obtain a piece of watch spring as wide 
as the pallet faces, file it bright on one 
side, and tin it with soft solder. Tin the 
pallet: faces, and then, laying on the 


spring, heat gently until the spring goes — 


down flat. If heated carefully the spring 
need not be softened, and will then re- 


main at a blue temper that, though not so — 


hard as hard steel, will yet wear for some 
years, and when worn may be mendiey 


skill. 
~ its arbor always throws the wheel a. little 
out of truth, and in moving an escape- 


correct both faults. 
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replaced. After solderiig wash off the 
acid well with plenty of water, and polish 
up the faces, adjusting the ce drops” as 
before. 
as described. 
watch spring. 

Another way of getting over this diffi- 
culty when the pallet faces are wide 
enough is to move them along on their 
“arbor until the escape-wheel teeth work 
on a fresh and unworn part, when, of 
course, they will be correct’ again. A 
difficulty may perhaps be found in moving 
the pallets, as very often the brass collet 
to which they are riveted is brazed on. 
EE so, perhaps the escape wheel can be 
moved, which will come to the same thing ; 
but this is more difficult and needs some 


A represents the piece of 





Fig. 23.—Escape Wheel and Pinion Moved to 
Correct Escapement 


Moving a wheel collet bodily along — 


wheel the wheel should be taken off its 
collet by turning the riveted part away, 
the brass collet turned back so that the 
wheel goes farther on, and the wheel re- 
mounted and riveted on as before. After 


re-mounting, the wheel always should be 


“topped ”’ as before described, and this 


' having a tendency to increase the drop. 


in the escapement, moving the escape 
wheel is not so good a way of overcoming 
wear as moving the pallets would be. 
A third way is to bodily move the 
escape wheel and pinion or the pallet 
arbor, by turning back one pivot shoul- 
der and putting in a “raised bush” at 


the other end to make the endshake 


correct. When the escape pinion is badly 
worn as well as the pallets, moving 
the escape wheel and pinion thus will 
Fig. 23 shows an 
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Fig. 22 shows a pallet “ faced ” 


tance of the centres. | 
escape pivot hole truly until the arbor 
- goes through. Push 
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escape wheel and pinion moved thie re 
represents the raised bush, B the pivot | 
‘turned back, and cc the plates. The — 
arrow. shows the direction in which the © 
wheel has been moved. If it is incon-— 
venient to move the escape wheel in ‘this 
way, the pallet arbor may be moved — 
instead. 
' Making ~ New. Pallets. — Sometimesas 
pallets are so badly worn, and have 
been doctored wp so many times, that — 
there is really nothing for it but to make 
and fit a new pair. <A steel forging can 
be bought at the clock-material shop, 
and will save much heavy filing. Before 
beginning work on the forging, draw 
out the escapement exactly to scale on — 
writing paper. Lay the paper on the 
clock plate, and mark the escape and | 
_ pallet pivot holes, so as to get the dis-— 
Then. enlarge the 


it through, and - 
press the escape-wheel teeth points on 
to the paper, to get an impression.. Now, ~ 
taking Fig.'20 as a guide, draw in the 
impulse face of pallet D, its point coming ~ 
exactly to a tooth point. Let it be ver-_ 
tical and a trifle curved. Draw in the 
impulse face of pallet. o, letting it be ~ 
horizontal and also slightly curved. Its 
point should penetrate the escape wheel — 
exactly midway between two teeth, and — 
its face should just touch the tooth point — 
before it as shown. The backs of the | 
pallets should be straight lines pointing © 
to the escape-wheel centre. The pallet — 
body may be drawn in any shape. a 
Then.cut out the paper to the exact 
shape of the pallets. Lay it on the forg- a 
ing, and mark and drill the central hole, 
after which the outline may be scratched 3 
on the steel with a graver point, and the 
forging filed up to shape and size. When — 
approaching the right size fit the rough © 
pallets. on to the arbor rather a tight 
_fit, and place in the clock frame tog, 
~ gether with the escape wheel, and file a 
little off as shown to be necessary, so 
that the teeth can be just forced past — 
the pallets with no drop. In this condi- ~ 
tion they may be hardened by beatings 
to a bright red and pings in Wives . 
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- After hardening place in the frame, and, 


eitying as before, ease the depth and give 
just a little drop on each pallet by smooth- 


impulse faces. . 

_ Correcting English Dead-beat Es- 
_ capement.—The English dead-beat es- 
| capement shown by Fig. 24 is such as 
may sometimes be seen in a grandfather 
clock or an English bracket clock, and 
it is the one generally used in regulators. 
It is termed “dead-beat’’ because the 
_ escape-wheel teeth rest motionless on the 
faces of the pallets between each beat. 
' Each pallet has two acting faces: A, the 
_ resting or “‘ dead ”’ face, and B, the impulse 
face. : 
~ In these escapements the tendency of 
“and across the impulse face, rounding 
- off the corner, which should be sharp, and 


one pallet, another one should drop on 
' the dead face of the other pallet, as near 
_ to the corner as possible without missing 
it. When the corner becomes worn, the 
teeth in dropping just miss it and fall 
direct on the impulse face, instead of 
being locked motionless on the dead 
face. This is termed mislocking. To 
remedy it, the wear must be buffed out 
of the impulse faces only, and the pallets 


Tue following simple test for finding 
out whether or not a room or house 
is too damp to be healthy has been 
recommended; it is based on the pro- 
_ perty which certain bodies have of absorb- 
_ ing the water in the air—as lime, for in- 

tance : Take 500 parts (by weight) of 
% me, newly burned, not slaked or pulver- 
ised; place it for twenty-four hours on 
a8 
BAe nloors and windows closed; at the 
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‘TESTING A ROOM FOR DAMPNESS 


ing with buff sticks, finally polishing the ~ 


wear is to cut a groove on the dead face ~ 


causing the teeth to mislock. When a — 
tooth has traversed the impulse face of © 


Testing a Room 


habited without danger. 


_ plate in the room to be examined, with | 


4a: . a ae t& ~~). 


; “as of ; ‘ Pet tan 7. 
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closed in a vice (their control portion is 
generally soft enough to bend, and should. 
first be tried with a file). Close them 
until the teeth just lock again. If the 
pallets are hard throughout, and can- 
not be filed anywhere, they must be 





Fig. 2¢4.—English Dead-beat Escapement 
removed from their arbor and softened 
in the centre before closing them. With 
care this can be done without softening 
the pallet faces themselves. ME 
Or, like recoil pallets, when worn the 
may be moved on their arbor, etc.. as 
already described ; the same directions 


also apply as to topping the escape 


wheel, etc. 


for Dampness_ 


end of this time weigh the lime, and if 
the weight has not increased more than 
by one part, the room may be declared 
habitable. If the weight has increased by 
5 parts or more, the room cannot be in- 
The proper 
degree of hygrometry oscillates between 
1 part and 5 parts more or less for in- 
habited places. The test is not suitable 
for very large or very small rooms, but 
is reliable for rooms of ordinary size. . 
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Woodworking: Mortise- 
and-tenon J oints © 





OF all the different kinds of joints used — wei is renee (at the back), to tomas : 
in woodwork, the mortise-and-tenon group the tenon. The mortise is a squar ro 
is by far the most important, besides rectangular hole, the breadth of whi 
vs se ee Z . ee ee is made equal to the thi 
errr ae : : ; ness of the tenon. T 
joint will be found useful 
_ the construction of towe 


= poses. = 
Closed Me rikea an 
- Tenon.—One of the r 
common forms of martial 
and-tenon joint is. the 
known as closed mort 
~and tenon, which ‘is sho 





a respec megs RANGE hee separated and together, 
oe Sp ears Sees 1 = 2.—Plain Tenon meee eee nee 4. As” a Say rul 











*: ax — ioe : a ae 
ie being the most extensive 3 in variety and — : 

+ adaptable to almost every case where Se 

strength and sound construction are desir- 

able. A few of the leading forms which 


are likely to be of the most use to the 
amateur are treated in this chapter. => 

z Plain, Simple Tenon.—A simple form _ 
of mortise and tenon is shown by Figs. 1 — 
and 2, separated and together, while 
_ Fig. 3 illustrates the two parts of the 





joint set out. The thickness of the tenon 

is the same as the thickness of the wood, — 

-. the shoulders being cut’ from the two — ae. 2 Ses Seaver out the Work. Shown by — 
___ edges instead of from the front and back. Syst Land2 0 
faces, these being bare as it were, hence ©. _— 2 ee So ee 
this ‘joint has been called the “‘bare- the thickness of the tenon is one- 


ie faced tenon,” but not correctly: so, as in the thickness of the wood, but this so om 


a true bare- faced tenon. only one piece: of times. has to be en ek to suit circum 
as : = 5 te ee : <5 SEAS Sa. 
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Figs. 6 and 7.—Gauging for Mortise and Tenon Fig, 8.—Improvised Mortise Gauge 


method, which, of course, has 
its advantages, is to true the 
ends by paring or planing, 
thus getting the several pieces 
to nearly a true length, which 
leaves very little to smooth 
off when finished. 

Gauging for Mortise and 
Tenon.—Two gauge lines are 
usually required for. marking 
out mortises and tenons. 
These may be made by driv- 
ing in the chisel just the right 
: = distance from the face of the 
Fig. 4.—Closed Mortise and Tenon ; = work, as indicated in Fig. 6; 





Sy 


- stances. The setting out for 
- this joint is shown in the 
_ upper view at Fig. 5, andthe 
- parts ready for fitting together 
- in the lower view. In this, 
asin some other cases, a piece 


of waste is shown as being 
— left on at each end; this 
_ waste is removed by sawing, 
__ paring and planing or shoot- 
§s ing, after the joint has been 
fitted and fixed together. This 
is more -often the method | 

adopted, especially in making _ Fig. 5.—Closed Mortise and Tenon: Two Stages 
_ joints of articles. The other 
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~ “e- *Fig,-10:—Mortise Gauge 











the fate just to the near oie . 
of the cut baile and gauge for 
one side of the mortise and tenon, — = 
next set the gauge so that thes: s 
_ tooth just touches the far side 
of the cut made by the chisel, 
and gauge for the other side’ of | 
all the mortises and tenons. A ‘ 
better plan is, of course, to have — 
a mortise gauge, one kind Gls 
which is illustrated by Dre? 10. 
By loosening the set-screw in 
the stock this can be adjusted — 
to any distance required, and — 
the slide can be moved by — 
‘means of the thumb-screw 50 
as to regulate most. accurately © 3 
the distance between the teeth. BS 
The chisel should be just be-— 
tween the points of the teeth, — 
as shown by Fig. 7. If. there is — 
much gauging for the same size 


Fig. 11.—Using Mallet and Chisel in Mortising mortise and tenon to be done, 
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‘and if a mortise gauge is - 
not handy, a simple im- 
provised gauge for the — 
purpose «can easily be 
made with two pieces of 
wood and four or five 
3 steel sprigs, as will be 
understood by referring 
to Figs.-8 and 9. — 


Ehows one position during 
the process of mortising, 
and a simple contrivance 
for holding the work 
ay whilst performing this 
operation. For the latter, 

it is best to get a. piece 
of hardwood about 2 in. 

or 24 in. square and 10 in. 

tol eee: long, and cut out. 
4 “piece so as to leave a 
ead 3 in. or 4 in. jong, — 

3 and a stem 3 in. to 1 in. thick. Then, 
when the work has been placed in position 
th a piece of waste under the head of 
e contrivance, the stem is securely fixed 
tightening up the vice; and by giving 
tap on the top of the mortising grip it 
vill be found that. the: work is rigidly 
SS eae 

Start | aie mortising by driving the 
sel into the work with the bevel of 
the chisel towards the worker (see Fig. 
+12), then reverse the chisel so that the 
: bevel is away ‘from the worker (see 
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See ~ Fig. 16.—Mortise with Square 
_ Mortising.— Fig. 11 Bre Sic Sides : 





Fig, 18 


a 





ris, 17, —Mortise a ‘Sloping 
; Sides 


| Fig. 19. . 
Fi igs. 18 and 19, —Mortises with sereeulas Sides 


‘Fic. 13), 
or 2 in. away from the first cut. Then 
lever out the piece thus partly severed, 
as shown at Fig. 14. “Proceed in the 


~manner shown by Fig. 15. The finishing 
cut to each line should be carefully 
made just to the line, as indicated at 


Fig. 11. These operations are continued 


till the depth of the mortise is about one- 


half the depth of the finished mortise. 
Then turn the work over and repeat the 
process just described, from the other 


edge, taking care not to drive the chisel | 


through the lower edge, in 
order to obviate damaging the 
arrises of the mortise hole on 
that edge. Figs. 16 to 19 
represent four sectional: views 
showing the front cheeks of 
the mortises cut away so that. 
parts of the interior of the 
mortise may beseen. At Fig, 


mortise cleanly and squarely 


by holding the chisel square 
to the edge of the work as it 
is driven through. At Fig. 
17 is depicted a common fault 
in mortising. It will be ob- 
served that the chisel has been 





and hue in the chisel 4 in. 


16 is shown the ends of the | 


cut through, this being done . 
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Fig. 21.—Open Mortise and Tenon 





allowed to “‘lead’’ in and has been 
driven right through from one side, 
causing the mortise to be too wide 
and rendering, very likely, the possi- 
bility of splitting out a piece. If the 
chisel were held in the opposite 
direction the result would be as 
shown at Fig. 18; the mortise would 
in this case, of course, be too narrow 
in the middle. The mortise shown 
at Fig. 19 would be objectionable, 
because it would be too wide in the 
middle, and if it were desired to 
wedge the joint, the wedges would 
only hold just the far and near ‘Figs, 23 to:25,—Firse Three 
ends of the tenon and leave the — Steps in Removing Open 
middle loose, as will be obvious. Mortise Waste moe 





Fig. 26 





eo Rig. 28 
Figs. 26 to 28.—Final Steps ge Pears eR oer rss 
in’ Removing Waste - - Fig. 22.—Open Mortise and Tenon: Three. Stages 
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Fig. 29.—Haunched Mortise and Tenon Wedged 


Boring Preparatory to Mortising.— 
Sometimes it will be found a good plan to 


‘bore several holes 


has to be removed 
in order to form 
the mortise (see 


method  facili- 
tating the work of 
the chisel, especi- 
ally when the 
mortise does not 
go right through 
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in the three stages of execu- 
tion. Both the mortise and 
the tenon are made partly 
by sawing, and great care 
has to be exercised to saw in 
such “a. way that the thick- — 
ness of the tenon is left just 

the proper size. The whole 
thickness of the two kerfs 
must be taken out of the 
waste, in the case of the mor- 
tise, so as to leave the opening 
the full width. To mortise 
out the waste, place the cut- 
ting edge of the chisel about 
7's in. away from the line, as 
shown in Fig. ae then drive 
it down about 4 in. With- 


draw the oe and place the edge about 
3 in. from the first cut, as in- 


dicated in Fig. 24, 
drive the chisel 
down, and then 
lever out the piece 
of waste. The ap- 
pearance of the 
mortise when this 
is done is shown 
in Fig. 25. The 
edge of the chisel 
maynext beplaced 
just up to the line 


the work. Of Fig. 30.—‘‘ Cut-away ”’ View Showing Wedges and then, holding 


- course, great care 
must be taken to see that the borings 
are not made too deep. 

Open Mortise-and-tenon Joint. — 


This form of joint is es- 
pecially suitable for joining 


_the angles of light frames, 


etc., where the stuff is so 


small that there is not 


sufficient room for an or- 
dinary or closed mortise- 
and-tenon joint. If the 
parts are made so as to fit 
together and are well glued, 
it will be found a much 


- stronger joint than the angle- 


lap joint. Fig. 21 shows the 
parts separated and also the 
parts assembled, while in 


BS 22. this joint is shown 


the chisel verti- 


cally, drive it down about halfway through 
(Fig. 26), turn the work over, and repeat 
the process. 


The piece will then come 
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out and leave the mortise in the condition Fig. 29, first: in pieces ; second, together. a 
represented by Figs. 27 and 28. _ The tenon is wedged into the mortise. 
; Haunched Mortise-and-tenon Joint. The position of the wedges will be clearly 


a ~ $= ; “ 











4 Figs. 34 and 35.—Preparing 
9 the Haunch 





i= Fig 40. pisding End ae Stile ; note that 2 yt A ea 
the Direction of Planing is from the 8 
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Figs. 36 and 37.—Another 
Method of Preparing : 5 
poi? Haunch Fig. 38.—Stile Dubbed Oft 








_ —This joint is s the all-important one for seen on cane to Fig 30. The etig® 
joining the corners of door sashes, frames, out for this joint is aeaie shown in the — 
ete. It has a most extensive applica- upper view of Fig. 31, while in the bree es 
tion. A common form is illustrated at diagrant the parts are shown Teady forse 
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fitting ae On the Ge : 
B, back of the piece that forms 
_ the stile there is a line be- 
_ yond the mortise. line on 
& - each side. The space en- 
_ closed between this line and 
a the mortise line is the 
gS amount of the allowance for 
Fe the wedges. - 
_. Making the Haunch.. 
> The simplest way to make 
Bt the haunch in a joint like 
eo just described is to 
use the end of a tenon or 


dovetail saw and saw down 
to the’ desired dep th as 


aa 
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Fig. 44.—Preparing Secret So - : 
Haunch by Paring eat 


when small work is concerned ~ 

and. - the former for larger” she 
c - oe work. a 

© ‘Big. 41,—Fox-wedged Mortise and Tenon » Smoothing off. —Amateurs x 





- pare out the waste with a 
q te chisel, as in Fig. 33. 
ae The Haunches of. the 
ee Tenons.—The waste may be 
_ marked as shown in Fig. 34 


i and cut off, leaving the 
_ tenon piece as in Fig. 35. 
The ¢ gauging is then done, 
and the tenons cut, or the 
_ tenons may be cut first, as 
_ shown in Fig. 36; then, after 
s the gibnlders are cut, the 
-haunching may be marked 
ie, directly on the tenon, as 
Be shown in Fig. 37.. The : a omni ee : 

pe ipiter method is the best — Fig. 43.—Seeret Haunched Mortise and Tenon; Two Stages 
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often make wood i oints and itien' so desirable to have ae Saas: ehoue 
them in smocthing off. When planing the the ends of the tenons being | visible. — 
end of the stile, asin Fig. 38, avoid taking One way of doing this is to make the — 
_ too much off the outer edge, which — mortise only two-thirds through the — 
results in making the end curve down _ stuff and of a dovetailed shape inside (see. 
. as shown. Next, when truing up and lower view, Fig. 4b) and the tenon 
= smoothing off the faces keep the faces of — slightly shorter. Then. make © two - (or — 
_- the stile and rail in one plane. This is _ more) saw cuts in the tenon and eee 

done by carefully watching and testing in these prepared wedges as shown. — 
with a straightedge so as to avoid taking _ The fe should then be eee glued, 














Fie 45.—Glass Panel Held by 
Beads 


ire up ae with a cramp ne 
by light blows with the hammer. 
As will be seen. from the lower 
~ sectional view, the heads of th 
wedges are forced into the saw kerfs — 
by the bottom of the mortise, thus : 
obliging the wedges to spread Ont 
the tenon and causing it. to fill the 
dovetailed mortise. Rie 
Secret Haxnched ‘Mortise-and- 
tenon Joint.—Sometimes it is un- _ 
desirable to have a haunch which — 


: : ayer “is visible when the work is put 
ES. > Fig. 46.—Stile and Rail Rebated for Panel ; together. - In such cases the form of — 
: Ant ESE e joint illustrated by Fig. 42, may be 

off an unnecessary amount of the outer used. The making-of this joint is shown — 
_ parts, as shown in ‘Fig. 39. When planing — in two stages by Fig 43. The haunch-— = 


_ the end of a stile in a joint of this kind. ing is pared with the chisel, as indicated _ 
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always do so from the outer- edge, as in Fig. 44. . see pee 
indicated by the dotted lines which Tee Haunched Mortise-and-tenbn Joint 
_ present the plane at Fig. 40. for Glazed Door.—Fig. 45 shows a 


Foxed - wedged Tenon Joint. — tt haunched mortise-and-tenon joint as ap-_ . 
frequently happens that, when making plied to one corner of a door for glass.” 
articles which are to be stained — ae which, as indicated, is held in position by - $e 
nished and sometimes polished, it is thin pe es wood, the outer Ko of Es 
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which have been rounded: 
~ these are termed beads and 
are fixed to the stiles and rails 
with small sprigs. Another 
- useful joint for the corners 
of small doors for glass or 
- wooden panels is that shown 
- atsFig. 46, where it will be 
seen that part of the inner 
Pe: are rebated, and the 
back shoulder of the tenon 
is cut longer so that it can 
- fit imto the rebate. The 
- panel may be of glass, or of 
- wood, which may be cham- 


fered at the: back so as to Big, AB Pare of Table Paimework 





tenons not having a shoulder at the 
front they can be longer, also to gain 
additional length the mortises are 
made te meet, and the tenons are 
mitred as shown. 

Haunched Mortise - and - tenon 
Joint for Panel Door. — Figs. 50 
and 5] show one corner of a door 
in which the stiles and rails are 
ploughed—that is, so as to receive 
a wooden or other kind of panel. 

Ploughing and  Tonguing. — 
Where it is desired to insert panels 
in grooves made in the stiles and 
rails of doors, framing, etc., some 
form of plane known as a plough is 
necessarv. One of the best kinds 
of these for general purposes is shown 
in-use at Figs. 52 and 53. The 





-- 


_ make it thinner at the edges 
as illustrated, and thus allow 
of a wider bead being fixed 
- to hold it in‘ position, a8 at - 
-Fig.47. As there shown, the 
front of the framing can be 
much improved by cham- 
fering. 
: Joint Between Table Leg gs 
and Rails.—Figs. 48 and 49. 
show a good form of bare- 
faced tenon and haunched 
. mortise-and-tenon joints for 
- Use on the rails and legs of a 
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| ock of the plane is held or released, 
and adjusted to the two stems, by two 
~ wedges, thus allowing the plough. iron 
_ (the cutting iron) to be regulated so 
that grooves can be made any desired 
A: ‘distance from the edge or face of the 
work against which the fence is pressed. 
e By. turning the thumb-screw head at 
the top, the gauge for depth is regu- 
| © lated. After the plough is set, the work 
should be fixed in the screw or some 
other arrangement so as to hold it fast ; 
"then, holding the plough in a similar 
' manner to that illustrated in Fig. 52, 
begin working the plough at the far 
‘end of the wood to almost the proper 
depth, then gradually work back, and 


ere 


he tn ens dg 
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Bae 59, —Grooving 0 or Ploughing Plane 


fin Pals a push or 6 the whole length 
w ill produce a groove the proper depth. 

_ Ploughing and Feather Jointing. 
—When it is desired to joint up boards 
‘le Pe avise of the grain, so as to make 
te Jble-tops and such-like examples, the 
edges are carefully planed with a trying 
plane so as to fit accurately, and each 
of the contact edges of the boards 
ploaghed then a thin strip of wood 
is prepared so that it can just slide in 
groove, just slightly narrower than 
the combined depths of the grooves; 
this allowing for the joints on each 
| Fide of the tongue coming close to- 
' gether, as shown at Figs. 54 and 56. 

che tongue may be a long strip with. 
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grain going in the same direction 

















Fig 58.—Improvised Plough Plane 


as the boards, this” being the general 


method. 
Cross Feather Tonguing.—But a 


much stronger joint is produced if the 


tongue is made by cutting a piece 


equal to the breadth of the tongue. 


across a thin board; as will be clear, 


the grain will be going at right angles 


to that of the boards and the tongue 
cannot split across its grain. These 
tongues are often known as _ cross 
feathers. e 





Clamped Ends.—To keep table-tops, 


drawing-boards, flaps, etc., from warp- 


ing, the ends are often clamped ; that 


is, a narrow piece of wood is carefully 
jointed to the end grain of the main 
piece, and then the end of the latter 


is ploughed, also that of the former. 


Fig. 60.—Tonguing Plane 
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Finally a straight or cross tongue is in- 

serted, as illustrated at Figs. 56 and 57. 
Improvised Plough.—The reader may 

not possess a proper plough, but he can 


easily improvise one as shown in Fig. 58, 


a chisel being used “as a plough iron. 










Fig. 61.—Fence Side of 
Tonguing Plane 


ihre agin 


Fig. 67. int Pinned or pi dorsd 





Fis. 64. Ee Ceaaee! and-tongue 
Joint 


Grooving and Tonguing or Match- 


jointing Boards.—When much jointing 
of boards has to be done, a pair of groove-. 
and-tongue planes—or, as they are some- 


times called, matching planes—will be 
found very useful ; ; of course, the plough 


plane may be adapted to a variety of 
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Fig. 62. Stags Side of 
Plough Plane 
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Fig. 65 3 


ploughing for small work. These planes 
are shown in action at Figs. 59 and 60, 
while Figs. 61 and 62 show how the fence — 
parts of the planes fit the work. The 
general kinds of work for these planes are 
shown in Figs. 63 and 64, these illustrating 
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Big. 6. —Grooverand-tongue i 
Joint 


the ordinary steaphe jointing of 
boards. Figs. 65 and 66 show. 
clamping, the tongue being 
worked on the clamp, this being 
easier than working the tongue — 


same time the, latter is the 


clamping of table-tops, 


boards, flaps, etc., after the 


joints have been properly made ~ 


eae 
: + ee S | ix 

y 

. oe 

% Sd 








Oey 3 
petite hg x : 
See ee So pie ae a 





~ Fig. 6 
Figs. 65 and 66.—Groove-and-tongue Clamp Joint — 


cramped up until dry, and then planed | 
off true and smooth. But in examples — 
of preparing boards, and grooving and | 
tonguing them together for~ backs of 
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stronger method. Of course, in— 
the case of straight jointing and 
paste-— 
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on the end grain, but at the 


they would be glued, and, if- necessary, 


f 
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cupboards, bookcases, and other work — 
where match-boards are required, there _ 
' - 4 me *: : 
e “te 
 o 
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‘would not be any jointing up by gluing, 


- the object being to allow each board to 


shrink or swell a little without being 


Figs. 


51 
69 to 72. A hole is bored right 


through the two cheeks of the mortise— 
the tenon not being in the mortise ; then 


4 likely to split, which might be the case if 
% they were all glued and the 
_ two outer edges fixed to the 
4 framing. 
Pinning.—Sometimes it is 
oS preferable to pin joints—that 
_ is, to bore and, by the inser- 
_ tion of a wooden pin, hold the 
_ two parts of a joint together. 
_ One application of this is 
” illustrated by the stub mortise- 
of _and- tenon joint shown in Fig. 
67. After the joint is made_ 
a and fitted, the parts should 


12 tenon is inserted, and with a sharp- 





4 68), then bore a hole right 
peroen, and pores perant 





Fig. 68.—Joint Cramped for Boring 
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Fig 69.— ate Tenon for + Boring 








Fis. 72, —The Pin Driven in 

pointed awl a little cae is made in the 
tenon against that side of the hole nearest. 
the shoulder, as will be clearly understood 
by reference to Fig. 69, which is a sectional 
view showing part of the cheek of the 
mortise cutaway. The tenon is now taken 
out of the mortise and placed on a piece 


and a little rete in diameter than that 
of the hole, drive it in so that it fits: 
be ently, but take care not to split the work. 
— Draw-boring.—A simple and effective 
method of pinning—known as draw- 
- boring—whereby little or no use for a 
i ‘onmp becomes necessary, is shown by 


4 


of waste, and are ent of a bit inserted in 
the hole made by the marking point, as 
shown in Fig, 70. The hole is then bored 
through the tenon... When the joint is put 
together the relation of the hole in the 
tenon and those in the cheeks of the 
mortise will be as clearly shown by the 








Putting New Pins on Brooches 


THE handyman is often asked to put a 
hew pin on a brooch. ‘The following is a 
convenient way when a proper pin is not 


- forthcoming, and answers the purpose 


quite satisfactorily. Take a long ordinary 
pin, and with round-nosed ‘pliers bend 
it to the shape shown at a in Fig. 1, 
taking care to leave an opening in the 


_ Fig. 1.—Brooch and New Pin Apart 


middle of the circle about the diameter 
of the pin itself. The easiest-method of 
doing this is to bend the pin round a 
piece of wire of the right thickness, or 
round a stout needle stuck upright in the 
bench or table. There is no need to cut 
_ the head of, as it will not show from the 
front. 

Let it now be assumed that c (Fig. 1) 
is the brooch requiring a new pin. It 
will be noticed that there are two bearings, 


in which fits the small fastening that 
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pin is then cut off at each side, and the 











‘Upon the 
being driven in, ‘the shoulders of the joint 
are'drawn tightly together, as will be | 
understood by reference to Fig. 72. The 


joint smoothed, when it would have the 
appearance shown in Fig. 67. 


retains the pin, forming a hinge. ‘Tf the 
old pin is broken, first remove the frac- 
tured piece by barking out the fastening. a 


the bearings, end is lone enough, thet out | ‘ 
a short portion of a second pin and push ~ 

it through the bearings and the circular 

opening in the new pus. up to the head, 








Fig, 2. —Brooeh Fitted with New Pies 


finally bending over the end, as. ie B. : 
Fig. 2 shows the same brooch fitted with — 
a new pin in the manner described. The : 
object of the short portion bent over at 
the bottom of the pin is to form a spring, | 
to keep the pointed end from slipping - 


: 
3 
out of the hook. The foregoing method _ 
is also applicable for fixing proper brooch 43 


pins, which may be cut from stout brass _ t 
wire and filed to a point after bending, a 
short piece of the same wire serving pee 
secure the pin in the bearings. 
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In “many houses is to be found an afflicted 
piano, whose condition, year after year, 
is allowed to go from bad to worse, either 
through carelessness on the part of its 
owner, or because the piano-tuner’s esti- 
mate for repairs is considered too heavy. 


telligent home mechanic to overhaul the — 


instrument and make it once more a 
source of pleasure to the hearers. 


REPAIRING AN OLD “SQUARE” PIANO | 


The first class of piano to be described 


It may be an ancient “square” or. is the old “square.” ‘It is, of course, 
*“ square grand,” which is principally used very much out of date, but with a little 
4 as a sideboard, or it may be an old cottage careful restoration the poorest specimen 
_ pianoforte with an elaborate fretwork may be put into sufficiently good order 
a panel over the Keyboard, either and of to satisiy any not-too-critical performer, 
Blaine being. Coie a 
-as much out of : | g = Ss. 
repair as it is 
Z out of date. On 
the other hand, 
e it may be a 
& “Modern  Up- 
z right Iron Grand, 
; 
2 








Over-strung, 
Under Dampers, 
and — ad berth es 
ei Latest Improve- 
. ments,’ etc., etc., 
whose only fault 
—and a most 
annoying one— 
is that the loud 
L pedal does not 
_ shut off properly. 

- Whatever the 
_ kind of piano, it 
: is the intention 
Pot. this’ chapter 
: to give ‘such di- 
rections as will 
2 enable. any in- 
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and, with its light touch, it is an ideal 
instrument for children to practise on. 

It has the advantage, too, of being 
often obtainable at a very low figure. 
_ Large numbers of these pianos, many of 
which deserve a better fate, are broken 
-_ up every year by cabinet-makers and 
others for the materials of which they are 
composed, and one can sometimes be 
picked up for a few shillings.  — 

Let it be assumed, then, that one of 
these old relics has been bought, and that 
the reader is desirous of restoring it to 
something like its original condition. 
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Fig. 3.—Action of Fig, 2.—Forming Eye 
Square Piano on New String 
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Fig. 4.—Damper Felt 
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If it is intended to re- eri! it, the.top 
of the piano should be removed ‘entirely. 
The joint-pins of the hinges are usually 
made with a loop at one end, so that they 


can be drawn out easily, but in very old 


instruments it will be GY, to unscrew 
half of each hinge.. 

It is now possible to examine the in- 
terior of the piano. In all probability it 
will be found that several of the strings 
are broken, and that some of the hammers 
have parted company with their rail. 
The woodwork is hidden by a layer of 
dust and dirt, and all the baize and felt 
has been badly moth-eaten. Besides this; 
there are several little repairs necessary 
which will be described in due course. 
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By lifting out the name-board and 


the narrow slip of mahogany which runs _ 


along in front of the keys, the way will be 
clear for removing the action. 


grooves. It generally fits rather tightly, 
but there should be no difficulty over this. 
The action is usually made in ‘two 
parts, separated by the partition sup- 
| porting the sound-board. 
In some of the earlier instruments the 


‘dampers, whose duty it is to stop the 


vibration of the strings when the keys 


The; 
name-board simply drops into a couple of 


1s 


are released, are fastened directly to the — 


tail-ends of the keys. Each damper 
consists of a small wooden head with a 


= 


piece of soft felt or cloth on the under- a 


side, and a threaded wire, which, after 
passing through a slip of wood let into 


the wrest-plank, is screwed into a little 


cylindrical piece of wood glued to the 


~ tail-end of the key. A little consideration 


will show that before the action can be 
removed it will be necessary to unscrew 
all the dampers and remove them. With 
the later actions, however, the dampers 
need not be touched unless eye require 
repairing. 

Now lift out a few keys at the ends 
and middle of the larger action frame, 


as shown in Fig. 1, and the screws which 


fasten it to the floor of the piano can 
then be seen. 


Remove these screws, and — 


the whole affair should slide out with. 


very little difficulty. 
To avoid accidents in taking out the 
smaller action frame, carefully remove 


all its keys, and see that the hammers 


are free of the back edge of the sound- 
board. The latter will very likely. have 
sunk slightly under the pressure of the 
wires, and it may even be necessary to 
wedge it up frem underneath before the 
action can be removed. It will be well, 


before replacing the action frame, to see 


if the parts which jam can be shaved off 
‘a trifle, to allow of greater freedom. 
Re-stringing. =Begin the work of 
restoration by supplying the missing 
strings. The most satisfactory job will 
be made by entirely re-stringing, except, 
perhaps, as regards the covered bass 
strings. There are two reasons for this. 
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_ The old wires, being usually rusty, are 
liable to break at any time, and the holes 
in which the wrest-pins should fit tightly 


are often so worn that there is great diffi- 


culty in getting the instrument to stay 
in tune. » 
-Piano wire is sold by weight. and if the 


_ gauge (music wire gauge) of the strings is 
~ unknown, it is as well to show bits of the 


¥ 


old strings as samples. 
Beginning at the treble end, remove 
the first fifteen or twenty wires, unscrew- 


ing and withdrawing the wrest-pins by 


means of a tuning-hammer, which can 
be obtained for about half-a-crown. Do 


not take off more than this at a time, as, 


if all the wires are removed at once, there 
is danger of something giving way when 


_ the strain of the new wires is applied. 


Lay the pins in a row as they are 


- taken out. and clean the dust and dirt 


off the sound-board with a damp rag. 
Now take the first coil of wire, draw out 
a sufficient length for the first note, and 
make an eye as shown in Fig. 2, by 


twisting the end of the wire round a 


headless wire nail- driven into any firm 
piece of wood. 
Hook the eye on to its correct hitch-pin, 


and cut off enough wire to allow three 


or four inches beyond the wrest-pin. 


’ Holding the latter in the tuning hammer, 


pass the free end of the wire through the 
little hole, and wind the surplus wire 
neatly round the pin, being careful to 
wind it on in the right direction. The 
pin must now be driven into its hole 
with a hammer, after being well rubbed 
with powdered resin to counteract any 
tendency to slip. Before finally tightening 
up the wire, see that it engages with its 
right pins on the’ bridges. 

This process must be repeated until 
all the new wires are put on. In the 


earliest instruments the wrest-pins have 


no holes. In.a case of this kind, soften 
the. end of the wire in the flame of a 
lamp or candle, bend a short piece at 
right angles, and, laying it down the 


side of the pin, wind the rest of the spare 
wire tightly over it. 


If a wrest-pin is badly worn, and shows 


a tendency to slip, cut a small V-shaped 
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piece of fine glasspaper, and insert in 
the hole with the rough side towards the 
wood, before driving the pin home. 
Instead of this a new set of wrest-pins 
may be obtained at a small cost. It is 
advisable to use wire throughout a size 
or two smaller than the original wires, 
and to tune the piano a note or two 
below the normal pitch, as this consider- 
ably lessens the strain. . 

Now pass a strip of baize or coloured 
tape through the parts of the wites 
beyond the bridges, to deaden all sym- 
pathetic vibration, and the re-stringing 
will be finished. 

Re-bushing Holes.—While the wires 
are off, see if the cloth lining is missing 
from any of the holes in the damper rail. 
If so, it will be necessary to re-bush 
them, in order to prevent an unpleasant 
rattling when the instrument is being 
played. 

This is not such a difficult operation 
as at first sight would appear. Cut a 
narrow strip of cloth, and taper it to a 
point at one end. Now pass the .point 
through the hole to be bushed and glue 
the cloth just above the hole. Pull it 


through until the glued part is in the _ 


hole, and when dry trim it off neatly. 
‘This method is also employed in re-bush- 
ing hammer-butts (see Fig. 7, p. 98). 
Overhauling the Action.—The action 
(Fig. 3) is now overhauled. If any of the 
hammers are missing, new ones can easily 
be made, using mahogany or cedar, and ~ 
taking one of the old ones for a pattern. 
Note that the hammer stems vary in 
length, those at the ends of the rail being 
rather shorter than the ones in the middle. 
If the leather covering has become 
hard, it may be softened a lttle by — 
brushing with a stiff brush. If, after . 
this treatment, the tone is still unsatis- 
factory, re-cover the hammers with 
modern hammer felt, a length of which, of 
a sufficiently good quality, can be obtained 
for about a coupie of shillings. It will. 
be found that this felt tapers from one © 
end to the other, the thickest portion 


being intended, of course. for the bass 


notes. 
Cut the felt into strips a little wider 
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than the hammer-heads, 
sharp knife bevel off each strip to the 
shape shown in Fig. 4. Lay the strips in 
order on some flat surface where they will 
not be disturbed while the old leather 
coverings areremoved. Take the thickest 
strip, glue one side entirely except about 
¢ in. in the centre where it goes over 
the nose of the hammer, and, with a 
piece of tape, bind it firmly over the head 
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Fig. 5.—Cottage Pianotorte 


of the first hammer, being very careful 


not to strain the hinge. There will be 
less risk of this if the strip of wood cover- 
ing the hinges is removed. Proceed in 
the same way until all the hammers are 
covered, and when the glue is quite dry 
cut off the tapes and carefully trim the 
felt, so that the hammers clear one 
another. The best way to do this is to 
slide the action into its place in the 
piano; then, beginning at the bass end, 
press up each hammer until it touches 
the wires, and mark the felt with a » pencil 
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or pen, allowing very little more than the — 
Then, on re- — 
moving the action, the felt can easily be — 
trimmed off to its correct dimensions. — 
It will be necessary to cut a little off the | 
left-hand side of each hammer-head, to — 


width of the two wires. 


The 


clear the notches in the damper rail. 


knife must be constantly sharpened, as — 


the felt soon takes off the edge. 
It may be found that, when a ae is 
; | pressed down, the ham- 


9 mer blocks against the — 


wires and _ prevents — 
To correct this fault, 
unscrew the wire loop | 
E (Fig. 3) until the 
hammer drops back — 
again when it is within 
about + in. from the 
strings. 
The hammer hinges 
should be examined, 


has a tiny slip of 
wood glued over it 


hammer. pie 
remove this with a 
sharp knife, and fit 


a new hinge cut from 
a piece of vellum or 
thin leather. _ 

Now overhaul one. 
hoppers at the ends 
of the keys and the 
levers above them. 
Fit new hinges sa 
necessary, and . 
the same time examine the little faith 
dises the hoppers rest against. 
are missing, supply new ones, which may 
be cut from a piece of cloth. All the 
working parts should be lubricated with — 
a mixture of blacklead and tallow. 

The dampers must now be taken in 
hand. New heads will be easily made, 
soft damper felt being obtainable from 
pianoforte supply houses. 
on the action frames, etc., is in bad con- 
dition renew it, but care must be taken 
that the relative positions of the hoppers 


their free vibration. — 
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to secure it to the | 
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and hover are not altered by using 
too thick or too thin a baize. 

Fresh silk should be placed behind 
< any fretwork, and the instrument will 
3 - then be practically finished. Most of these 
_ Pianos ‘possess a “loud” pedal or its 


fe 
j loud and soft effects were produced by 
5 
| 


8 
q 


means of two levers operated at the left 

hand of the keyboard. In either case 

the mechanism is so simple that it can 
; generally be easily repaired, should it 
7 be out of order. 
_ If the instrument is unsteady on its 

legs the fault can be partly remedied by 
slipping cardboard washers over the 
screws of the legs which are in fault. 
Tf, however, the screws are badly worn, 
cut them off and fit fresh plugs of wood, 
which need not necessarily have a thread 
cut on them. 

The methods of repair described may 
not, perhaps, meet with the entire ap- 
oe of a professional piano repairer, 
_ but they have been the means of saving 





many instruments from destruction, and, 
if carefully carried out, cannot fail to 
_ give satisfactory results. : 


- REPAIRING A WOODEN-FRAME 
_ COTTAGE PIANO 


It may be that an old wooden-frame cot- 
- tage pianoforte has come into the reader’s 
_ possession—an instrument that has seen 
long years of service, and suffered all 
sorts of ill-treatment. First, turn back 
the top, and remove the fretwork front 
panel (see Fig. 5), This is usually se- 
cured by buttons, one at each end. Lift 
; out the fall and name-board, and take 

out the bottom door. 
pear that many little repairs are neces- 
sary. Some of the stickers are hanging 
loose, through the hinges of their levers 
giving way; others have broken away 
from the hammer-butts. A number of 
_ the hammer-shanks are broken, the heads 
having fallen into the bottom of the case, 
while sundry gaps in the row of hoppers 
show that these have shared in the 

~ general dilapidation. Add to this several 

broken strings, and it will be seen that a 
: considerable amount of patience will be 
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remains, but in some of the early, ones’ 
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necessary to restore the instrument to 
anything like its original state. 

Begin work by removing the damper 
rail and action. The former is held in 
place by a button at each end. Turn these, 
litt the rail and came out, and put 
them aside. 7 

It is now necessary to take out ‘the 
action, a rather delicate operation, as it 
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Fig 6.—Action of Cottage Pianoforte | 





is heavy, and if not carefully handled 
there is danger of breaking some of the 
hoppers. . 

Turn the buttons, and grasp the action 
firmly at each end. Pull the top forward 
a little, and lift out the whole concern. 
Having safely removed it, put it in a safe 


place, and the way will then be clear 


to replace the broken strings. Do this in. 

the same way as in the “ square” piano, — 
first removing the old string, then forming 
an eye at the end of the new wire, cutting 

off a ‘sufficient length, and winding it in 

the right direction on the wrest-pin. 
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If the wrest-pins fit tightly there is no 
necd to take them right out, a few turns 
to the left, to free them of the old wire, 
being all that is necessary. Probably, 
though, they will be rather worn, and 
will have to be tightened in the manner _ 
previously described. At the same time 
examine all the other wrest-pins, and 
either tighten up the loose ones, or fit 
“new pins a size larger. 

It will be found that the different sizes 
of wire required are marked at intervals 
on the wrest-plank. 





Fig. 7.—Re-bushing a Hammer-butt 


In some instruments the treble notes 
will not keep in tune owing to the “ bent 
side ’’—the curved piece of wood to 
which the lower ends of the treble strings 
-are fastened—having pulled away from 
the pracings 40 which it is bolted and 
glued. 

It is a rather tedious matter to correct 
this fault.. To begin with, all the strings 
affected must be slackened, and the 
screws and bolts loosened. It will NOW 
be necessary to turn the piano upside 
down and strain the bent side away 
from its seating by means of wedges. 
‘Then pour plenty of good hot glue into 


the spaces, and work it well in with” a 
warm knife. | 


screws, and, 


specially- -made 






The wedges must next be. teniock ed out, 
and the bent side serewed. back into place : 
by means of as many cramps as there 
is room for. Replace the old “bolts and 

if there is room, fit one or 
two new ones. It should be left a day- 
or two before re-stringing, to allow the 
glue to become thoroughly dry. : 
If the bent side is split, or badly ‘worm- | 
eaten, the simplest remedy is to fit a 
iron plate, yee pins © 





Fig. 8.+-Removing Hammerings t i iy 


mend to it, first of arp of course, remov- 
ing the old pins. ‘This can be obtained — 
from a pianoforte supply house. 
Restoring the Action.—Before he x) 
ginning the restoration of the action it | 
will be wel! to refer to Fig. 6, so that. 
the principle on which it works may be 
thoroughly understood. It will be scen 
that when a key is struck the hopper kK 
is raised, and pushes up the lever H, 
which, in its turn, carries up the sticker a. | 
The sticker, being fastened to the hammer- 
butt by a flexible piece of leather, throws — 
the hammer smartly against the strings. 


. Without some special arrangement. how- | 
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This difficulty is overcome 
i means of the hopper, which, when 


vibration. 















it reaches its highest point, “hops” or 
slips forward over tke leather under- 
surface of the lever, thus allowing lever, 
sticker, and hammer to fall back. 

- To prevent the hammer dropping right 
back to its original position, a small 
‘¢cloth-covered block cf wood. L is glued 
at the back of each hopper, and this 
allows the note to be repeated very 
‘rapidly without the key rising to the 
level of its neighbours. 

_ By means of the wire m the damper is 
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Fis. 9.—Broken Hopper 















drawn away from the strings when a 
key is struck, and leaves them free to 
vibrate until the key is released, when 
it falls back into place. . 

In Fig. 6, a indicates damper rail; 8, 
damper; c, hammer; £E, hammer-butt ; 
¥, hammer-rail ; 1, lever rail ; 5, key ; and 
N, regulating screw. The other letters 
have already been referred to. 

q This is the simplest form of action, but 
‘it has now been almost entirely super- 
-seded by the check action, which is more 
satisfactory in every way. 

- It will be better, perhaps, to begin at 
the top of the action and work down- 


Having found the heads of the 
broken hammers, sort them. according 
to their size, and find their correct places. 
Now take one of the heads and the 
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wards, so the hammers will be tackled — 
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corresponding hammer-butt, and remove 
the pieces of the old shank, being careful 
not to damage head or butt in any way. | 

Choose a nice straight-grained piece of — 
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Fig. 10.—New Hinge, etc., on Fly of Hopper 
wood for the new shank, round it off 
neatly, and finish with glasspaper. Cut 
it to the correct length, and, using a 
rough, flat file, or a strip of glasspaper 
folded round a flat piece of wood, slightly 
taper the ends until. they fit their re- 
spective sockets. In gluing one end of 
the shank into the hammer-head and the 
other into the butt, see that the head is — 
the same height as the others, and that 
it is not twisted at all to right. or left. 


pores — 





Fig. 11.—A Repaired Hopper 


If the hammers have a lot of play, 
through the cloth lining the holes in the 
hammer-butts being badly worn, it is 
advisable to re-bush the holes in the 
manner already described (see Fig. 7). 
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It is not a difficult matter to remove 
the hammers, as they are threaded on a 
length of wire held in position by a long 
strip of brass which is notched to receive 
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Fig. 12.—Re-covering a Hammer; One End 
\ of Felt Secured 


them. Both centre wire and brass slip 
are divided into lengths for convenience 
in repairing. 
being removed. 

The gluing of the stickers to their 


levers, or the leather hinges to the hammer- _ 


butts, will present no difficulty to the 
home worker, neither will the correcting 


of faulty damper. wires. 
- To fit new hinges to the levers, care- . 
fully remove the old hinge, which fits into’ 


a slot in the lever and is glued to the 
lever rail, and supply a new one cut 
from a piece of vellum. It will be found 
convenient to use a pen-knife in removing 
the old hinges, the slot being sprung 
open a little, without splitting the wood. 

With regard to the hoppers, new 


vellum hinges must be fitted where 


necessary in the same way as with the 
levers. While repairing the hoppers, see 
if any cloth washers are needed on the 
regulating wires for them to fall back 


against, and fit new springs if any are- 


broken (see Figs. 9 to 11). 

If it is decided to re-cover the entire 
set of hammers, this should now be done. 
Remove the: old coverings by cutting’ 
them through at the point where Bi 
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0 
touch the under layer of felt or cloth. 5 
Now cut the new felt into strips’ rather 
wider than the hammer-heads, and. lay rT 
them in “order on the. table. These 
strips should be bevelled at. each end, as ; 
was done in the case of the * (SCAT ers 
piano. | : a 

In gluing them on, one end Sanat be- 
secured at a time with tape, as shown in 
Fig. 12. When this is dry, remove the 
tape, and bring the other end_ tightly | 
round the point of the hammer, securing 
it in the same way. Finally, the felt. 
when the glue is thoroughly dry, should 
be neatly trimmed off with a sharp 
knife. a 

The dampers may now is over 
hauled, and new vellum hinges fitted 
where “ide cessary. New felt will be an 


condition. 


ow 


Fig. 13. a SN a Hammer: Other End — 
: of Felt Secured 
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The repairs being now practically v 
completed the action may be replaced — 
in the piano, and attention paid to apt bi. Fe 


_ regulation. 


If, when a key | is Pee ora the 
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4 Beas Sraoke against the strings, the 
regulating screw nN (Fig. 6) must be un- 
screwed (to the left) a little. When 
_ properly adjusted, the as should 
~ fall back when it is about ;4 in. from the 
strings. 
- back too soon, the screw must be turned 
q to the right. 
% The directions given for removing the 
action and re-stringing a cottage piano 
also apply to instruments with 
check actions, with the exception fe 
that in Pie cesther type the dam- 
pers and hoppers form part of the 
action, and are removed with it. 
This will be seen from Fig. 14. 
‘The check action, and especially 
that with “under dampers, being 
a very complicated piece of 
mechanism, it is not advisable 
for the inexperienéed man to; 
attempt much in the way of 
q -Tepairs. ‘Half the difficulty of 
repairing this action will be over- 
come by a close inspection otf 
corresponding parts which are in 
. ‘good condition. New hammer- 
shanks may be fitted in the same 
way as in the cottage piano. It 
will be necessary first to undo the 
tape from the wire loop that holds 
ao _ Each hammer may then be un- 
; screwed and taken out separately. 


eo 


When fitting a new tape, the 
end.of which is secured by the - 
-hammer-shank, do not remove 
the shank from the butt. In- 
stead, make an incision in the 
butt with a small penknife, and 
press in the glued end of the 
E tape with a blunt bradawl. 

. The cleth covering the pilot screws ab 
the end of the keys is sometimes found 

_ te be badly worn, and should be replaced 
: by fresh boxcloth cut into - strips, and 
5 glued at one end only. 


2 Ao *not forget that a little blacklead 


Fe does wonders in the way of preventing 


wear and making things work smoothly — 


‘wherever there is any friction. 
Keys Sticking.—Great annoyance is 
“often caused by keys or hammers sticking. 










If any of the “ener drop © 


‘This is usually the result of keeping the 


a in a dati place, and the general 
remedy is obvious. 
keys, see if the key pins have become 


rusty. Jf so, remove the rust with fine 


emery paper, and use a little blacklead 
afterwards to lessen friction. If the 
trouble, is caused by the wood swelling, 
see if the holes are cloth-lined, and in 
that case press the cloth back a little 
with a smooth piece of steel. If the 
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Fig. 14.—-Treble Portion of Clieck-action Pianoforte 
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holes are not lined, they may be Bee 


a shade with a cai file. 
Hammer Sticking ,—If the hammers 


stick, the fault is probably caused by — 


the butts swelling. Try to free them 
first by working the hammers backwards 
and forwards. If this does not answer, 
unscrew the hammers, remove the joint 


wire, and open the hole a little by sliding 
a piece of smooth wire through it. Oil — 


must on no account be used as a lubricant, 
as it causes the wood to swell. 


t 


If the fault is in the © 


a 
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Noises.— Unpleasant noises are some- 
times heard when a piano is being played. 
_* Buzzing ” 
shows that some part of the instrument is 


Fig. 15.—Removing a Loose Pedal Nut 


loose. This is usually found in the 
sconces, but may be caused by some 
small part of the case having come 


unglued. The custom of placing articles _ 


on the top of the piano is often responsible 


THE AMATEUR MECHANIC 


is a frequent trouble, and 





for “buzzing.” Again, it may be caused 
by what is called sympathetic vibration. 


That is to say, when certain chords are 
struck, loose articles in other parts of the’ 


room, such as gas globes, fireirons, 


trouble. 

Squeaking.—The pedal action is_ 
another frequent source of annoy- 
ance. Squeaking is usually cured by 
treating all the working parts with 


the pedal spring works on the rocker. 
The vertical pedal rod sometimes” 
comes unglued; in re-gluing it, see 


. tween it and the end of the rocker. 
Adjusting ‘‘ Loud ”’ 


is released. This is caused by the 
nut over the pedal being too loose, — 
and consequently turning round when 
the pedal is used. To remedy this, 
obtain a nut with the same pitch of. 
thread as the old one. Then, after 
adjusting one nut so that the pedal — 


the second nut tightly down on it 
with the aid of a pair of pliers or a 
small wrench. Another method is to close 
the hole in the nut slightly, using a small_ 
round-headed punch, and _ being careful _ 
not to damage the screw thread. Fig. 15 
shows how a loose pedal nut is removed. 





How to Re-hoop a Cask 


THE life and utility of all kinds of tubs, 
butts, and cusks depend on the condition 
of the bands or hoops, whose purpose is 
to hold and keep together the lags and 
their joints close. If the hoops become 
loose or lost, the vessel is to all practical 
purposes rendered. useless. 

A vessel made to hold water would not 
require its hoops to be as strong as one 
that is used to hold fermented liquors. 


All hoops on milk churns and utensils 
used for dairy purposes. are best made of | 
copper or galvanised hooping. Iron hoops 
on laundry tubs are liable to cause iron- 
mould. . 
Whatever the kind of vessel, or the 
kind of hoops to be used, the method of 
hooping is the same. Obtain from an 


ironmonger hoop-iron of the same kind 
and strength as the old hoops. This is | 







ete., vibrate in sympathy. It should 
be a simple matter to locate this 


that there is © piece of leather be-— 


common fault is that the strings keep 
on Vibrating after the “loud ”’ pedal 


; 


\ 
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raises the dampers properly, screw 


MI 


a mixture of blacklead and tallow, 
and especially at the point where 


’ 


‘. 
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usually sold in leps, and by weight. The 


_ rivets should be bought (if a variety of 


- tubs is to be repaired) in assorted sizes. 


- First straighten out the hooping. Pass 
_.a string round the cask in the same posi-, 


_.tion as the proposed hoop will occupy 
- when fixed; this will give the length of 


4 





Fig. 1.—Hoop Ready Fig. 2.— Method of 


x for Riveting Bevelling a Hoop 

_ the hoop. Measure off on the hooping 
_ the length so found, and mark a line across 
_ the hooping with a slate pencil or a nail. 
- Tothis add 34 in., which will be the amount 
_ required for the joint or lap. Within 
_ this 3} in. punch two holes to take the 
_ rivets; then bend over into the shape of 
_ the hoop, and mark through the holes 
_ aiready punched on to the other end of 
_ the hooping, and punch also. 

__ The hoop ready for riveting is shown 
by Fig. 1. The holes can be panched 
’ through the hooping if it is laid on the 
-end grain of a block of hard wood. But 
_ if a quantity of hooping has to be done, 
it is best to have a piece of flat iron 
’ drilled to suit the size of punch ; a much 
_ cleaner job can then be made. 
_ nut off an ordinary bolt can be used 
- with good results, providing the hole of 
_ the nut is kept exactly under the punch 
4 when used. It should be observed that 
3 in any case the holes are punched from 
- the inside to the outside of the hoops, 
otherwise it will be a difficult matter to 
_ drive the hoop on to the cask, besides 
- causing a number of unsightly scratches 
_ on the side of the cask. 

_ Having punched the holes, the rivets 
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Even a’ 


- broken. 
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are Inserted. The heads must be inside, 
and the riveting’ done from the outside. 

If the hoop is now dropped over the 
end of the cask, it will be seen that it — 
will fit at the bottom edge; but it wil 
stand off at the edge nearest the tcp 
of the cask. To make it fit properly, it 
requires to be bevelled to fit the kelly of 


‘the cask. This is done by expanding the 


bottom edge, the precess bemg known 
as bevelling.: | 

To bevel the hoop. proceed as shown 
in Fig. 2. With the inside cf the hoop 


~uppermcest strike with a hammer on the 


bottom edge of the hoop, turning the 
hoop evenly during this operation to 
secure uniformity of bevel. It can now 
be tried on the cask to see if it-has been 
correctly bevelled; if not, it must be 
again hammered. : 3 
the hoop having been bevelled cor- 
rectly, it can be driven on the cask. This 
can be done with a set hollowed to fit the 
circumference of the 3 
cask ; cr a piece of ( 
flat iron will serve 
(see Fig. 3), care 
being taken to drive 
it home equally all 
round. This can 
be ‘ascertained by 
measuring from the 
top of the cask to Wii) | 
the top of the hoop. le 
Vessels with a lot Fig, 3.—Driying the 
of belly on them, Hoop into Position | 
if exposed to the 
weather, often become loose during dry 
weather, the sun causing the timber 
to shrink, when the hoops begin to 
work upwards. This can be prevented 





by tightening up and driving a clout 


nail tight against the top edge of the 
hoop and into the cask. During severe 
frost, if exposed, the ice should, be kept 
If the water becomes a solid 
mass of ice, burst hoops will be a natural 
and almost certain consequence. 





A HACK-SAw should form part of the outfit 
of every metal-worker, and it will soon 


repay for its cost. Much useful’ work, 
such as sawing iron and steel bars ‘before 
turning, cutting bolts, cutting pipe into 
lengths, cutting off burrs that have been 


‘eft on the ends of turned bars, etc., can 










































































Fig. 1.—Lancashire Hack-saw Frame 


be easily done with a hack-saw. 
It is often quicker to cut a metal 
bar by means of a hack-saw than 
in a lathe. When a piece of small 
turned work is wanted quickly, 
it is usual to leave an extra piece 








* 'B 
Fig. 4.—Solid-back Adjusting Frame. 


on the length, this extra piece being sawn 
off when the work is fitted in position, or 
when the correct length is obtained. 
Hack-saw Blades.—Much work can 
-be done with one blade. Some hack-saw 
frames are made so that they can be 
adjusted and used for different lengths of 


saw-blades, and many frames have an ~ 
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arrangement by which the cutting edge — 
of the saw can be turned in four different 
- directions, so as to cut in a downward, 
upward, or sidewise direction, as required. 

Saw-blades are made with what are 
known as. “hard”: and “ soft’? backs. 
In the hard-back saw the whole of the 





















































Fig. 2,—Cheap Cast-iron Frame 


back saws only the teeth are hardened. 


to form a perfect semicircle without any 


damage being done to the blade, while — 


most hard-back saws will fly into several 
pieces immediately an attempt is made 


to bend them. For this reason soft-back — 
saws should generally be used, as they — 


do not break when a side strain is put on 
the blade; should they become bent, 


blade is hardened, while in the soft- — 







5 


Soft-back saws can sometimes be bent . 


they can be taken out of the frame and ~ 


carefully straightened by means of a 4 
lead hammer or wooden mallet, the blades _ 
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being laid on a level surface while they 
are being struck. , 


_ Saws with either fine or coarse teeth 
is about twelve per ‘inch, this being 
pecially suitable for cutting soft steel, 
~ cast-iron, etc. Slightly finer teeth will be 
required for hard steel, while for tool 


be required. : 
_-“ Star ”’ 9-in. blades are to be. recom- 


arder than, a ae 
Mee Those with. gee oes 
‘coarse teeth =. 
(twelve to the 
inch) are used — 
chiefly for gun- 
metal, copper 
_brass,.and othe 
‘alloys, while 
‘blades for cut- 
ting iron and 
‘steel have finer 
teeth, eighteen or 
‘twenty to the 
inch. No: lubri-° . 
‘eant is required, 
itonly retards 
eir cutting pro-. 
“perties. When 
ising the blades 

on iron or steel, 
much slower 
stroke is neces- 
“sary—not more 
than 75 to 80 per 


a * 


minute to obtain. penne 

e best results. “Any speed greatly in 
cess of this causes either the temper of 
_the saw to be lowered or the teeth to be 
stripped. On the soft metals, a speed of 
from 120 to 140 strokes per minute will 
_ be found successful. : 
+ Types of Hack-saw The 
frame illustrated by ig. 1 is known as a 
Lancashire frame, and this type was 
generally used some years ago; but it is 
not a very handy pattern, owing to the 
fact that only one sizeof blade can be 
used. Another disadvantage is that the 
saw is riveted in, and difficulty is thus 
experienced in removing it. The blade 
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are obtainable. The usual style of teeth © 


steel, iron pipe, etc., still finer teeth will 


mended. They are as hard as, or even. 


_ Fig. 5.—Sawing Sideways with Hack-saw 
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can only be used in one direction—down- 


wards. ee 5 
_ A cheap form of cast-iron non-adjust- 
able frame is shown by Fig. 2. This 


is a very strong appliance, and is quite 


suitable for a beginner. The blade can 
+e turned in four directions. ° 

The adjustable frame (Fig. 3) is pre- 
ferred by many mechanics, owing to its 
strong construction. It will take saws — 
from 8 in. to 12. in. long, and the blade 
can be turned to. cut in four directions © 









(see Fig. 5). The frame is adjusted for 


length by taking out the saw-blade a.- 


This is done by unscrewing the handle B, 
and the frame at c is tilted downwards 
slightly in the sleeve D ; this permits the 
frame to be extended or contracted. 
The type of adjustable frame shown by 
Fig. 4 is much used on account of its sim- 
plicity. It will take saws varying in 
length from 6 in. to 12 in., and the cutting 
may be done in four directions. When 
it is desired to change the direction of 
the cutting. edge, the handle A is un- 
screwed, which permits the washer B 
(which has a pointed portion fitted to it) 


4, BSS: we As. 

age : 

a 

ae and the end piece c to be revolved. When 
- the frame is required to take a different 


has one side cut away, so that it does not 


- position the short arm F can be moved 


along, and is fixed in position by turning — 


the washer into one of the slots, thus 
preventing the short arm from moving. 
In this frame, and also in those shown by 
Figs. 2 and 3, the saws are simply slipped 





length of saw, the washer D is partly — 
revolved in one of the slots E. This washer 


reach the slots, and when it is in this 


blade in a perfectly vertical position. 


over short pegs which fit in the holes that. 















chee too fast oF:too sow Tti te is = pushed 
forward too fast, the teeth will slip over 
‘the work, and if pushed forward too- slow 
the saw will jump badly. The happy 
medium will soon be found by practice 3 
the amount of pressure to be applied - a 
also be found in the same way. 

No pressure should be put on “the 
backward stroke (towards the body), and 
care should be taken to keep the saw- 


Also, the saw should not. be twisted side-_ 
-ways while heing used; a hard blade e 
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— _ Figs, 7 and 8.—Front and Back Ends = 





tive End and Blade Socket 









are provided at each end. New saws 

can thus be quickly fitted. | | 

= Using a Hack-saw.—When using a 
-— hack-saw, the work should be fastened 
- in a vice (unless too large) at about the 
~ same height as required for filing. The 
best height for this is nearly level with 

~ the elbow when the worker is standing 
: upright. It is sometimes better, however, 


~ to have the work, say, 3 in. lower than 


= the position required for filing. 


grasped in the right hand, and the left 
= hand should firmly hold the other end of 
the frame. The Lades should be put in 
the frame so that they will cut on the 
forward stroke (away from the body). 
The saw should not be pushed forward 


_ diately break into pieces. 


The handle of the saw should be firmly 








subjected to Sareh Piacente woul imme- 
Making a Hack-saw Frame. — The 
frame shown by Fig. 6 is suitable for. 
9-in. saw-blades, and is made from }-in. 
diameter. round mild steel, of which ae 
piece about 2 ft. 6 in. long will be corey | 
First bend up a template to shape from 
yin. diameter iron wire. Next take the 
sa diameter red and swell up the end - 
Lin. square. Then bend round the handle e. 
part and also the bow of the frame, leav-— 
ing the tension end of the frame in. thes 
straight. Swell up this end geo! and. 
punch the hole as shown in Fig. 7; or ite 
may be left solid and afterwards drilled L 











- and filed. 


The blades in in the frame shown i in Pi 6 
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adds. to Reson ways. “This i isa dies 
work, or in positions where the frame 
would be i in the way were it not possible 
for the blade to be moved round one- 
Marte turn. This method of turning the 
blade is effected by cutting slots in the 
Pendle. end of the frame at. right angles 
each other (see Fig. 8, which is an 
| venk rged view). The blade can be inserted 
po those two ae to cut four ways. 


i Fig. 14. pron Sande : if 
| of Non-adjust= Bee eS, 
: able Frame 
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) THEIR USE = 
of the blade. 
tension screw is shown in Ean and eleva- 
_tion by Fig. 12. | a 
Simple Type of Frame.—A saw frame _ 
in its simplest form is shown by Fig. 13, 
a slot being formed in each end and holes. 
drilled for the cotter pins. The frame has 
to be sprung in when inserting a new 





blade, therefore the distance between the _ 


gotbes pin holes should be 94 in., allowing _ 
z in. spring on the frame. 















































slot. is s required in the tension screw 
@ Fig. 9), the shank of which, being 
uare, can be turned round and fitted i in 
‘squared hole of the frame to suit the 
position of the blade. It will be 
sable to drill the two holes for the 
. diameter split cotter pin before the 
ots for the blade are cut (for details, 
o Fig aah pa Soe 

Another meihoil is shown by Fig. 10; 
handle end is bent round and provided 
| a square hole, as shown, to receive 
blade socket (Fig. 11), which can be 
i : hes to suit the ae position 








Fig, 17 













Figs. 16 and 17. 
——Thumbscrew 
Device for 
Clampin $ 
Blades 


be made to face the blade four ways by_ 
altering as shown in Fig. 14. This consists 
of filing a shallow flat on the sides of both — 


ends of the frame, and then screwing in | 
short wire pegs, on which the blade is — 


hooked -and kept taut by the spring of 
the frame. This method, although simpli- 
fying the construction, is not so satisfac- 
tory as that shown in Fig. 6. 


Piercing-saw Frame.—The piercing- 
saw frame shown by Fig. 15 accommo- ~ 


dates 6-in. fret-saws for metal. These 
small saws are useful for fretwork in 
sheet-metal, and also for model work. 
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The frame is made from 3-in. diameter 
round mild steel to the dimensions given 
in Fig. 15 (p. 67). 

The left-hand end of the frame should 
be shaped as indicated by the dotted line, 
so that when pressed in place to hold the 
Liade it will have sufficient spring or 








on, a lever by means of a coupling. Thess 
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HACK. SAW ATTACHMENT FOR FIXING | 
TO BENCH Y ie 
Fig. 18 shows a side elevation, and Figs 
19 a plan, of a hack-saw attachment suit- 
able for fixing to a bench. It consists of a 4 | 
hack-saw frame, attached to, and working — 

















~ Fig: 21.—Back © 
-End of Frame 

















Figs. 18 and 19,—Side Blevetioh and Plan of Hask: Saw 


Attachment 
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Fig. 24 


Figs. 24 and 25. Vice for Hack-saw Attachment 
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~ “resistance to keep the blade eal Fig. 16is 
: a side view of the clamping arrangement 
for the blades, and consists of a small 
thumbscrew (Fig. 17) fitting in a. plain 
hole in the loose clamp, and screwing to 
a tapped hole in the frame. The frames 
can be filed up; and finished by: pokehing 

S with emery-cloth. 


7 long by 6 in. wide ns 1} in. thick ; the : 


lever is fixed to a wood baseboard, which ' 
is fitted with a vice at the front for holding 
the work tobe cut... When in use, the pres- — 
sure is applied with the left hand on the 
handle of the lever, the saw being worked — 
with the right hand. E 

The baseboard a is ‘of ash 1 ft. 10 in, “ 





~ 








4 cd: used should be well seasoned, free 
_ from knots and shakes, and planed up true. 

_ The lever B is of iron or mild steel 14 in 

a by 2 in. in section ; it is fitted with a eine 


_ turned wood handle at the front, and | 


_ works in the socket plate c at the back, 
~ to which it is fixed with a 2-in. bolt. The 
4 Pbdkcet plate (shown enlarged by Fig. 20) 
3 is forged from iron 17 in. by § in. in section, 
and is fixed-to the baseboard with two 
R rein. bolts. — 
4 ~ The hack-saw frame pD is forged from 
3 mild steel # in. by 2 in. in section, for a 
- 12-in. saw-blade. Fig. 21 is an enlarged 
_ view of the back end of the frame, show- 
_ ing side view and plan of the tension bolt, 
by means of which the saww-blade is 
tightened. The boss on the end of the 
frame is 1+ in. in diameter, with a 3-in. 
square. ‘hole through the centre for “the 
reception of the spill of the tension bolt. 
oe head of the tension pone 3 in. by 
; 2 in. in section; the spill is 3 in. square 
3 screwed at the end, and aed with a fly- 
nut. A side view ‘and plan of the front 
end of the frame is shown at Fig. 22. 
nA spill 33 in. long is forged at the front, 
3 







to Saisie is fitted Bs Del in. turned- spboi 
. handle. a 
. The coupling E (Fig. 18), which works 


is fixed, is made up as shown by Fig. 23. 
b; ‘The sides G are 4 an. thick, and the filling- 
up pieces H are ? in. deep by 3 in. thick, 
_ the whole being fixed together with rivets. 
The slot formed between the sides of the 
pooneine and the filling- -up pieces should 





F on the lever, and to which the saw frame. 
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be of vaio a size as to fit-and work > 


on the lever. The saw frame is attached 
to the bottom of the coupling, and is 
then fixed in, position by means of a 
bolt and fly-nut. 

- The vice in which the work is held is 
made up as shown at Figs. 24 and 25. The 


‘back jaw J is made of ash 6 in. long by 


24 in. deep by 24in. wide. It is protected 


on the face with an iron plate }$ in. thick 


baseboard with two 


fixed with screws, and is. fixed to the 
3-in. bolts. The 
front jaw K is 6 in. long by 24 in. deep 
by 1? in. wide, and: is protected on the ~ 
face with a 4-in. iron plate. The screw L 
is 2 in. in diameter, fitted with a handle 
2 in. in diameter, by-means of which it is 


turned. The screw works through the 


nut mM, which is 14 in. wide, fixed to the. 
baseboard with two 3-in. bolts. The end 


of the screw passes through an iron plate 


> 


0, which is 6 in. long by 1} in. deep by 
3 in. thick, fixed to. the front jaw with 
SCrews. 

The end of the vice screw is well riveted 
over at the back of the plate o, irom washers 
intervening, as shown in Fig. 24. A guide 
for the front jaw of the vice is formed as — 


_ shown in Fig. 25. The baseboard is boxed 


out 4 in. wide by # in. Bee and two iron 
plates s, 1 in. wide by 8 in. thick bevelled 
off on their inner edges, are fixed to the 
base with screws. An iron plate P is fixed 
to the bottom of the front jaw, fitting in 


‘ between the two plates s, forming a guide 


for the jaw, and keeping it in position 
when worked. 







Levelling Chairs and 
Tables : 
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=. Ix most Gane aire is a chair “OF 8-1, Sie case of a ele it. can n conveniently _ 
| table that rocks slightly when in use, this be stood on a-table. It*is useless to test. 
~ defect being caused by inequalities in the furniture on an uneven floor ; Saha = 
_ theheights or lengths — Be “Se Saeu Ib thay here: be. re- 
=~ 101 the legs resulting 7 DS EE ee marked that 
oe from the use. of : Soe site ae _ frequent cause 
= “green” timber. rocking is not a de- 
> pease eae from faulty fect in the furnitur. 
—= construction, from but — differences of 
the effects of wear level in the floor. — 
on a stone or brick Confining attention. 
floor, or from unfair for the time being 
use. Correction of 
-.- the defect is not a 
matter of difficulty 
and ought always to™ 
: be undertaken. Be it 
~~ — remarked, a - three- 
legged table or stool =~ 
never rocks—any ob- 
_.. ject can always be. 
- supported solidly on 
-._ three points; and by ~) =| 
applying this well-..- 4 
known fact, it will 
be seen that if only 
__one leg of an un- 
even chair or table 
is altered — either 
shortened or length- 








Rent ane 


desired to level, — i 
“should be stood o 
a true table-top and — 
- rocked with the hand ~ 
_ to see whether it 
will stand level on — 
any three legs. Ifit — 
— will, the- fourth will 
| “need to be lengthened | S 
- with.a piece of wood ~ 
glued and nailed in ~ 
position and after- — 
wards trimmed and — e 
finished to match the — 
_ chair leg. 2 aa 
iS generally regarded 
as being easier than = 
ened—the article will : lengthening ; and = 
stand firm, although fe . _ for this purpose four 
the top or seat, as the case may ‘be, may blocks will be required, with three of — 
— - not necessarily be level. -. - . which the chair is raised until it stands — 
ss The article of furniture needs ne be firm and level. Assuming, — first, that 
tested by SIencIS it on a flat RUPEES and these blocks - are all’ oe the ‘same shige 
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Fig. 1 me —Method of Levelling Chair ms . 


Legs : 









































;, ieee fone one, re Greece 
is ae ced against the remaining leg (as in’ 
lower right-hand corner of Fig. 1), 
hd with its assistance and by means of a- 
"sharp. point, such as a penknife or a 
ground “eaekee needlé, a line is scribed 


‘the 
~ 


to the- aoratohed Ene“ 3 
the chair will stand tegs 
firmly on- any true — oS Ea: 
surface. But,as before ~~ 
remarked. although oe 
irm, it is not -neces- © 
ily level. In pe ie 
ing that. object, — Bee 
m might have been neces- 
& sary to use packings of | 
- different thicknesses, SS. eee 
‘in Fig. 1 to. use, for= i :; 
: perbing, “ae piece: “ofa. Pee = 
wood of the same thick: | Ee Se S 
‘ness as the thickest of == 
the packing pieces, and oo se. 
“then to scribe and cut 
two or even three legs, 
instead of one, as in the 
former case. This will — 
E be better. understood, 
perhaps, from a. study pees 
‘of Fig. 2, which shows 
4 a ‘table temporarily 7 
=p: ncked up for scribing. 
5 tis assumed that testing with a ‘spirit- 
level laid on the top of the table in two 
or three directions has demonstrated the 
‘need of a thick packing at D, not quite 


FS 





me at all at a. Thus the last-men- 
oned leg in the longest and the first- 
mentioned the shortest ; therefore, A 
“a ul gue to —e shortened most and D 


inserted through a scrap of wood at. 





: Fig. 2—Method of ef evalling Table Legs es 


so thick a one at c,a thin one at B, and right round the leg, and the saw cut kept | 


-be made at the wrong angle, one edge ~ 


The Gee of. Se abot in . 
Fig. 2 is of interest. A sharp nail is” — 


about the height required, any necessary = 
adjustment being obtained by means of 
light taps up or down with a hammer. 
The point may be further sharpened 








with a file if desired. The-result is a ~ 
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scribing block cn the principle 
used by engineers. 

To get a really good result the scien 
needs* to be very carefully done, carried — 


of that . 


accurately to the line; for, if the cut 
of the cut surface would be higher or : | 
lower than es and the chair Grr 
table would still be ae to rock alte 


é = a > 
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THERE are numberless small articles, use- 


ful and ornamental, which are easily 
cast in metal at home. Panels. for 
cabinets, copies of old medals, 
keyhole. plates. knobs, feet, drawer- 
handles, etc., can be made at a trifling 
outlay. For small objects of a purely 


ornamental nature, type metal is the 


tokens, 


‘Making Small Castings 
in . Metal 





Casting a Panek: — Fig. 1 illustrates — 


-a casket, made of unpolished oak with ~ 


-an oil finish, the sides and ends being — 


ornamented with panels in slight relief 
cast from type metal, the figure of the — 


- sphinx on the lid being also of this” 


most convenient, being easy to melt, run- — 

















Fig. 1.—Oak Cabinet with Metal Panels 


ning well, and reproducing every detail of 
the mould, as, unlike most other metals, it 
expands in the process\of cooling, due to 


the admixture of antimony it contains. | 
- Simple designs with no undercutting may: 
be readily cast from plaster moulds, care > 


being taken to see that the angles of the. 
model are sloping enough to allow of the 
casting lifting easily. In foundry par- 
lance, the “model” is known as the 
zi pattern.” 


~the plain oak -being very rich, as the — 


metal. All these can be modelled first — 
in clay, then a mould made in plaster-of — 3 
paris, and a casting made from this in~ 


type metal, the effect in contrast with ‘ 


: 


panels resemble old silverware. In mak- — 


ing the clay model, avoid undercutting, — 


and make alli the cise lines V-shaped, — 


‘so as to enable the cast to lift easily. 


- The mould when ready for casting — 
should be well coated with powdered — 
plumbago (blacklead) thoroughly worked é 
into all the cavities, and, to insure the — 
metal gaining access to every part, the © 
mould should be made fairly hot before— 
pouring takes place. Of course, in cast- — 
ing a metal panel, there must be a wood | 
frame encircling the plaster mould, so as — 


to determine ‘the thickness of the casting, 


~ and whatever packing is necessary can 


G2 


be done with a little clay. | 
The cleanest method of casting is to 
make a wood box of thin material exactly — 
the size of the panel, which latter forms 
the bottom of the box, the lid closing — 
down so as: to leave only about 4-in. 
space between it and the mould, which, 
of course, determines the thickness of the | 
casting. When placed on end, pouring — 
should be done from a hole in the end ~ 
of the box, a small olay: or cardboard — 


> ‘ . “. . ee ‘at me eS 
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rire! being used to guide the stream of 
_ metal, and a few pinholes in the corners 
of the box will be sufficient for the escape 
of air, etc. 
5 Casting a Figure.—Fig. 2 is a sec- 
_ tional view of the mould necessary for 





; Fig. 2.—Mould for 
 * Casting Sphinx 


the figure of the sphinx, in which the 
~ model is placed on a flat-surface glass or. 

_ tile, and-the plaster heaped up until it 

A covers exactly halfway (see the vertical 
line).. The plaster is confined to this 
area by packing up the other side with 

ae and after the first side of the mould 

-is set it is taken off, cut to a clean lifting 

surface, and a few holes bored to make 

' it key with the other side of the mould. 
After this is done the half is well oiled, 

ts _ replaced on the model, and the second 
half built up to its edge as illustrated. 

- & To cast from this mould, the interior is 
well rubbed with plumbago, the two 
halves are tied together, and when in- 
_verted the metal is poured i in from what 


| & 






io Fig? Fig.8 +. ‘Fis. 9 
: Figs. 7 to 10.—Drawer Handles — 


constitutes the base, pressing the sur- 
~ face of the metal while still soft with a 
: smooth bcard so as to obtain a level sur- 
= ee 
. - This fae could also be cast hollow by 
“the process described later (see p. 74) as 











Fig, 10 
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** Cire perdu,” undercutting being then no 


inconvenience. 


Objects of this description are improved | 


by filling the crevices with a mixture of 
lampblack and boiled oil, and then polish- 
ing all the Pent parts with metal 





Fig. 5 
“Figs, 3 to 6.—Keyhole Plates 


Fig. 4 


polish ; 
strong relief. 

Casting Keyhole Plates.—Figs. 3 to 
6 show the possibilities of what can be 


done in keyhole plates, Figs. 4 and 6 being . 
the end views of the respective castings. | 


The models for these may be done in clay, 
wax, or plasticine, avoiding all under- 
cutting and keeping the engraved lines 
open. The key-way should be ecut or 
modelled at an angle (as shown by the 


slanting lines in the side section) so #6 - 
_ to lift out easily. 


Handles and Feet.—_Figs. 7 to 10 


show examples of what can be done in — 
handles for the drawers and doors of - 
cabinets, the rings being, of course, added‘ 





“Fig ll ~~ Fig, 12 Fig. 13 
Figs 11 to 13.—Cabinet Feet © 


after the casting is done, and holes for 


their reception drilled through part of the 
nose. 


‘bilities of this interesting art. 


this brings the modelling into- 


Figs. 11 to 13 are designs suitable — 
for feet for stands and cabinets, and are | 
given to show the large range of possi- . 


~— 


: 2 
— 


—_ 


the metal is run in. 
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Casting in Waste Moulds.—A waste _ 
mould is a mould that must be destroyed 
in releasing the cast. The casting of — 


natural objects by means of such moulds 


is a simple method of obtaining metal — 


replicas of fruit, plants, insects, and any 
small bird or animal. In the mauld 
shown by Figs. 14 and 15 the object is 
an ear of wheat, and if care is taken, a 
~ copy, perfect in every detail, may be 
readily cast in type-metal or any of the 


easily fusible alloys. Any model that can 


be burnt may be used. — ~ 
Take a cardboard box large enough 
hold the object when embedded in plas- 
ter, as shown at Aa (Fig. 14). The model 
is supported on the tapering wood peg B, 
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Fig, 14.—Model (Ear of Fig, 15,—Model Burnt 
pie to make a 


Out 
Mould 


Wheat) Surrounded 
by Plaster 


_ which is thrust througn the bottom of the 


box, the peg, when withdrawn after the 


plaster is set, forming the gate by which 
The first step is to 
push B through the bottom of the box . 
far enough to support the model well — 


away trom the sides, and, to the top of 
this peg the object_to be cast may be 
affixed by a spot of glue or wax. cis a 
tapering piece of steel wire, part of a 


knitting needle will do, which is also ~ 


pushed through the bottom of the box 
when the object is in position. This wire 
should just touch the lowest part of the 
object, and when withdrawn forms the 


_ viser for the casting. 
Having got the object and the two 


_ pegs into position as seen in Fig. 14, 
those parts of c and B that are inside the 
box should be painted with a little oil 
or thick soap solution, so as to enable 
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- fine brickdust mixed with water, and — 


some difficulty is found in reducing the ~ 


--a slight residue of white ash. = 


cut away at Bsa as to take the fluid 


-- 
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them to be easily withdrawn from the 
plaster. A thin plaster is now made of — 
1 part of plaster-of-paris and 2 parts of — 


23s 


i 


this is carefully poured in until the model 
is covered up to the shaded portion as_ 

shown. In fillmg in this plaster, it — 
should be well worked into the details of — 
the model with a camel-hair brush, so— 
that no air spaces are left and all the inter- — 
stices are filled, and should then be _ 
allowed to set. When hard the panseaa 
and B are withdrawn, and the mould first 
gently dried in an oven, and then heated — 
up until the model is completely burnt, - 
the ash being blown out through the 
channel 8 ‘by blowing through c. As 
object to ashes, it is advisable to soak — 
it previous to casting in a strong solu- 
tion of saltpetre, which, after drying 
causes it to burn away freely, leaving onl 


_ Fig. 15 shows the mould reversed ready 
for casting, a basin-shaped cavity being 


metal, while the small channel at 
allows the air to escape, and when fu 
of metal shows the casting to be com 
plete. ae at 

When the 


metal is cold, it only remain: 


to break the mould and to cut away the 


waste metal formed by the dead end 


x ie : z a > 
at B and the riser at c, when a delicate. 


copy of the model should be the result.. 
- Using the two pegs as described will be 
found a better method than suspending 
the objects by means of string, and the 
rashes are also blown out much more 
easily. Note fees Ces Se ee 
The ‘Cire perdu” Process. — A 
‘process of casting much used by the old 
Italians for their statuary is known as_ 
“Cire perdu.” A waste mould is used, 
but only -a thin shell of metal is cast 
round a central core. The model, which 
is of clay, is slightly smaller than the ~ 
casting required, and the fine details are _ 
not worked out on it. The example in Fig. | 
16 shows an elephant A on a base, and — 
the entire model has a coating of wax B _ 
given to it of the same thickness as the ~ 
casting is required. This wax layer, — 
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y vhich “may. be ited oe ‘immersion 
“in a bath of molten wax, receives all 
Eth finishing touches of the modeller, 
~ such as the fine creases and folds in the 
- skir , hairs, and the markings of the eyes, 
- ete., ‘and the wax coat extends quite down 
c to the bottom of the base, as shown by ~ 

the thick line c. During the modelling 
= of the base, four strips of sheet metal 
are embedded, ‘one on each side, half of | 
| each being left projecting so as to engage 
with the sides of the mould (see 8, Figs. 
ELGx oo cas ‘This is NaH ae in order 


Se Saving Sohted: the model and given all 
Bho. finishing touches to it, the bonds E 

are scraped free from wax and the tip 
of the trunk as, well as the extremity of 














2 Of Ss ye . 





: nee —— 





















Fig. 16 OMG 
_ Covered with Wax - 


: _ Mould Reversed . 
2 and Plaster — 


for Casting 

= e tail are poavectok by two. small wax 
_ bonds to the base (see D). This allows 
the metal to feed in at these points, while 
also helps to drain away the melted 
“wax. The entire model is now placed on 
a board between four retaining walls, a 
cardboard box serving this purpose ex- 
ellently, and a mixture of brickdust-and 
“plaster made into a thick cream with 
ter is run in until the model is covered. 
_ After the plaster has set firmly the 
% mould is reversed, and half the base (see 
_ F) is cut out with a chisel. This space, 
which is not deep enough to interfere. 
s th ‘the four bonds, forms a feeding 
area se which the molten metal is 
Ppoured.- = 

a ~The ae is now placed in an oven in 
the position shown in Fig. 16, and on 
ting the wax layer melts and runs 
y, leaving a space between the walls 
ne model and the mould, the central 


“Fig 17. —Model and F 
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core being a in its ies by the foge = 
bonds which enter the mould on each of 


the four sides. 


Fig. 17 shows the mould turned upside ; 
down in the position for pouring, the _ 





Fig. 18.—Taking a Papier-mAché Matrix 


metal finding its way in along the space 


indicated by the black line round f, 


there being no necessity for rising chan- __ 


nels, as the feeding area is so great, while 


the head’ of metal held in the cavity F © 
ensures all parts of the casting bemg ~ 
supplied. | 


Casting from Papier-mAché Matrix. 
—Papier-maché makes a good ‘matrix and 
is well adapted for taking casts from very 


fine and shallow engravings where the- 


plate of metal is very thin. 
is as’ follows : 
all over its surface, and a sheet of soft 


The process 


. tissue-paper _ is pasted - smoothly to a= 





D 
Cite 
‘Fig, n HS Fig, 20 


why” 4 


‘Figs. 19 and 20.—Frame for Making Cast 
from Papier-maché Matrix 


sheet y newspaper and laid on the face of 
the engraving. Over this a thin, damp — 
- cloth is spread, and with a brush made 


from stiff hairs all of one length like a 
stencil brush, the paper is worked into all 


the lines of ne graving, care being taken — 


~ 





The plate is slightly oiled 


a= 


- . y = 
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not to use the brush so forcibly as to. 
tear the paper. Fig. 18 illustrates the 
general method, and in this figure the 
engraved face is shown in section at A. 

_After the first sheet has been applied 


















SA) 
— 
WR eS 


— 
fa 





BO 
OS 
» 


met 





Aon 


LESS 


Fig. Oe aERT RS 
Picture Frame | 


_ Fig. 22.— Picture-frame 
Mould with Pouring 
| Gate and Riser 


and well beaten in, other pasted layers 


follow, each being worked well in with ~ 


the dabbing brush, while the last three or 
four layers should be of stouter paper, 
to impart strength and durability. Fin- 

_ ally, weight is applied, and the paper 
left till dry, when the matrix should come ‘ 
away easily from the slate, carrying a 
clean, sharp copy of the impression. | It 
is next trimmed to the size of the casting 
frame (Fig. 19), and the embossed por- 
tion is dusted over with finely powdered 
plumbago, which should be well worxed 
_. into the details with a fine, soft brush. © 
The casting frame is shown in side sec- 
tion by Fig. 20, where :p is the. wall of 
the mould, co the matrix, and E the space 
for the fluid metal. As shown i in Fig. 19, 
A is the gate for running in the metal, \ 
and B is a small circular’ opening, which 
allows the air to escape and Serves the 
purpose of a riser. 
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Fig. 23.—Picture Frame in Plaster’ 


Casting a Frame in Plaster Mould. 
- —Figs. 21 to 23 show a metal portrait- 
_ frame with details for casting’ it in a 

plaster-of-paris mould. The model, which 
may be worked out in clay, is well oiled, 
and then immersed half. its depth in 


~e . 
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After this has set, the surface of the 


surface being. indicated by the straight 





Fis 24.—Box Furnace Fig. 25. seep ee 
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liquid plaster held in the tray © (Fig. 28). 


plaster is cut level, well soaped or oiled, 
and the upper frame B plied in posi. - 
tion-and filled with plaster. 

model embedded in the eR, 


hows the — 
e lifting 


line which intersects the whole, and it~ 
only remains, after both sides are set, to 
cut the ingate B and the riser at a (Fig. 22) 

In casting, the usual process of dusting — 
the mould well with powdered plumbago ~ 
should be followed, and the model may, 
instead of being shaped in clay, be a = 
metal or carved-wood frame already in 
use, but in this case all parts which are 
undercut must be carefully filled up with 
clay or plasticme so as s to lift easily. 





Made a 


to Build into Flue — from. 12-in. Cast Eines 


Zinc may be used instead of stereel 
metal, and although it has a reputation — 
for pastiness, it fills the mould very — 
sharply, and may be used for small cast-— 
ings. Large ones it is not adapted for, 4 





as it shrinks too much and tears itself i in 


the process ; but if the heat is not raised _ 
too high to burn it, and the surface is 

dusted with a layer of charcoal, it will casts : 
easily. ; 
Furies for Brass Melting. — Sc 
far, the metals dealt with have been 

those which are readily melted on the- 
ordinary fire, and it now remains to deal — 
with those requiring temperatures which | 
entail special furnaces, while the casting 

must also be done with another substance, — 
namely, sand. Figs. 24 to 27 show four | 
‘different types of furnace, the first two — 
of which require building into a chimney : 
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- flue in order to obtain sufficient draught, 
and the last two are worked by a-gas-jet 
and bellows. Fig. 24 shows a square 
into box without a top, made of j,-in. 
boiler plate, and lined with small fireclay 
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_ Fig. 26.—T wo 
~ Crucibles Form- 
ing a Furnace 
- for Blast 


iC 
Fig. 27.—Fireclay Furnace 
for Blast 





tiles set in fireclay. The chimney lead- 
_ ing to the flue at the back must also be 
lined with this material, and the rect- 
' angular portion at B is cutaway for 
- the admission of air. A row of fire-bars 
_ is shown at a, resting at each end on a 
* flange, and these bars support the coke 
- and the crucible, while the top is covered 
- during working with a fireelay slab. 
Fig. 25 shows another of the same style 
made from a 2-ft. length of 12-in. cast 
A also with a space cut away as 
- . Both these furnaces must 
- be lined. with firebricks cemented to 
the walls with fireclay; this last may 
be purchased dry and should be mixed 
_ with water to a stiff paste, which, after 
- beating well, should be allowed to stand 
a few days to temper. ~ eS 
The furnace shown by Fig. 26 is con- 
structed from two old piumbago cru- 


_ inner one has the bottom chipped out and 
- its place taken by a small iron gully grate, 
_ while a circular hole is cut in the larger 
' one at p to admit air from a pair of 
a bellows. 

In all these three furnaces the fuel used. 
is coke. Common gas coke will answer, 
- but as this always contains much sulphur, 
it is advisable to buy furnace coke, 
which is more expensive, but goes con- 
siderably farther. The coke should be 
the size of marbles, and after heating up 
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cibles of different sizes, A and B. The > 





with the blast, a hole should be made in 
the centre to accommodate the crucible, ~ 
then drawing the fuel round the sides. 
Fig. 27 is a cross section through a 
gas furnace that is made entirely of fire- — 
clay in the shape of a cheese-box, and 
which could be easily made at home from 
fireclay and some hooping. The top 
ghas a slanting hole a of about 1#-in. 
diameter in the lid for the escape of 


‘ burnt gases, and a semicircular iron 


handle is also fitted to the lid; B is the 
entry for the air blast, while e is that for 
the gas, the two being adjustable so 
as to obtain a proper mixture, which, 
when working effectively, should emerge 
a couple of inches out of the hole a. 
Crucibles.—These are of either clay or 


plumbago of the shapes shown at a and ~ | 


B in Fig. 28, the tops of the clay ones 
being usually triangular to admit of 
easy pouring, while those of plumbago have 
commonly a lip. ~The clay ones are made 
of a mixture of fireclay with cement, burnt 
clay, ete., and have the drawback of absorb- 
ing moisture, which lays them open to the 
attacks of frost. Those termed plumbago 


< 
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Fig, 28.—Clay Crucible, 
Plumbago Crucible, and 
Tongs 





are made from fireclay mixed with pow- 
dered graphite, and their cost is roughly 
ld. per pound, calculated on the weight 
of metal which they hold. - All crucibles 
should be annealed before use, which is 
done by heating them in the furnace for 
an hour or so in an inverted position—that — 
is, mouth downwards—and allowing them — 
to cool very slowly. Of tongs for lifting 
them, the most useful shape is that 
shown at c (Fig. 28), where the ends of the 
tongs encircle the crucible; this method — 


ary. ties 
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of lifting is safer than hos hold a 


- freely. 


_one portion of the side. 


Moulding Sand and Flask.—For the 


moulds, sand forms the best material, 
as it is cheap, infusible, adhesive, and 
porous, while it retains any form given 
to it very sharply, and yet it is so open 
in its structure as to allow gases to escape 
Sand containing lime or mag- 
nesia is too dense to be of any use, while 


for fine work a proportion of loam is _ 


mixed with the sand; but in this latter 

ease the ramming > must not be so tight 
as for sand alone, or the gases cannot 
escape. For work on a small scale the 
sand is best procured from a brassfounder ; 


= -_but it should be well sifted before use, and 


‘on 


damped slightly before pressing into the 
boxes. _New sand must be used for ram- 


ming against the side of the model, as_ 


the grains of this are sharper and cohere 
better than. old or burnt-sand; but old 


_sand may be used for filling Bp the rest of 


the mould. 

The moulding sand is held in a box 
“known as a “ flask,” 
which is shown by Fig. 29. The flask 
consists of.two strongly made wood 


frames, there being four pins B on brackets ~ 


fitted to the lower frame, these pins cor- 


--_ responding with holes a in the brackets on 
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~ follows : 


the upper frame; these must fit accu- 
rately so that both halves of the mould 
are in perfect register, otherwise the 
casting will be distorted by one side of 
the mould not coinciding with the other. 
Two circular holes, half in each frame, 


will be seen at the end of the flask in - 


Fig. 29. One of these forms the gate 
for pouring in the metal, while the other 
allows’ gases and steam to escape and 


forms a riser which, by overflowing, shows. 


that the mould is full. 


Moulding and Pouring in Brass 


* Casting.—Fig. 30 is a section of a model 


and mould, the filling of which is done as 
The bottom frame c is laid on 
a flat moulding board, and is filled up 
‘with damp sand rammed up tight 
throughout. A cavity is now cut out 


_ large enough to hold the model embedded. 


to half its thickness, and a Httle fresh 
sand is sprinkled in this and the model 


- jifted from the lower. 


the usual shape of 


~meal helps the charcoal to adhere toes 





The- suriiee! of the 4 
sand is now flat and smooth as repre- es 


Sritied up dante 


sh 


sented by the line p, and this surface 23 
is now well sprinkled with parting sand, ~ 
which allows the top packing to leave 4 


-it readily when lifted. The frame B is — 


now placed on © by. means of the pegs 
and holes in the four brackets, and after — 
sprinkling a little fresh sand. over thee 3 
model a, the top frame is well rammed — : 
up with sand until level. It should now . 
be as shown, the model A firmly embedded | 

in the middle of well-~packed sand, which, = 
however, easily separates by reason of es 
the parting sand when the top frame is 4 
The upper frame — 
has now a moulding board placed on it, oa 
and gently rapped with a mallet to render 3 
the model easy to lift. The upper frame — 
B is lifted off, the model lifted straight E 
out so as not to disturb the sand, and _ 
the two cavities, representing the word 
halves of the model, dusted lightly, first a 
with pea-meal, and then wie finely 2 
powdered charcoal, = 
Channels are now cut froin ‘the cavity — = 
to the ingate and the riser, and after — 
gently blowing away the surplus char- — 
coal, the two frames are put together. = 





and the backboards boltedStogether, ae? 


shown in Fig. 31. The metal is now run — 
in until it overflows through the riser, 
a good head of metal being kept in the — 
feeding basin so as to ensure all the lines 
of the mould being properly filled. Char- 
coal is used for preventing the metal from 
burning the sand, and so forming rough — 
castings. It acts by burning, and thus — ~ 
giving off gases which form a layer be- 
tween metal and sand, while the pea- — 


the mould’s sides, which otherwise it ae 
would have little affinity for. : 
Parting sand for _ brass moulding is , 
made from finely powdered firebrick dust, 
its nature preventing the two surfaces a 
sand in the upper and lower frames from 
cohering ; for very fine work, loam is 
added to the sand, while the ramming | 
is not so hard, so as to allow the gases _ 
to escape. tes 
Various- Models. — Fig. 32 shows a_ 
series of small eo half embedded in’ re 
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_ the lower half of the flask; these have the final casting being made in brass or 
_ their cavities connected to a central bronze. The gates or runners for brass 
_ channel, so that a large number of must be larger than for iron ; but the head 
_ articles may be cast together, each being of molten metal for feeding need not be so 
~ connected when cold by a thin metal bond — big, nor is the riser channel so essential. 
_ to the runner. Figs. 33 to 35 show Making Brass.—The making and cast- 
_ the model for a drawer handle, which ing of brass require many precautions, 
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Fig, 37.—Metal Figure > 
for Cabinet 
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may be cut out-of thin; hard wood, and due to the liability of the zine contained 


polished to lift easily. Fig. 34 is a sec- ‘in the alloy to burn off; and the custom — 
_ tion showing the bevel and the bosses A .is to melt the zinc in a crucible and add 


_ for the handle (Fig. 35). This handle the copper in small portions at a time, 
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may be either cut from sheet metal or -until a nearly solid alloy is produced. 


cast separately, the bosses being drilled This is broken up and. re-melted with the 
_- to receive the ends of the handle, which proper proportions of zinc. A certain 
is sprung in. Figs. 36 and 387 show amount of old brass facilitates the mix- 
ii 


5 






1% 


models suitable for the enrichment of ture of the copper and zinc. The suitable 
_ small cabinets, etc., while Fig. 38 shows an proportions by weight are: 41 parts of — 
_ idea for a picture frame in wood or plaster, old brass, 55 parts of copper, and 24 — 


- 
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parts of zinc. The old brass is veh in- 
_ troduced and melted down, then half the 
zine in small pieces covered with a layer 
of coal dust, then half the copper with a 


layer of coal dust, followed by the re- 


mainder of the zine and copper with 
coal dust in between and on the surface. 
The whole is now heated. for about three 
to four hours, and, after skimming the 
surface, is ready for casting. 

Making Pewter, Gunmetal, and 
Pinchbeck.— Pewter, which is an alloy of 
4 parts of tin with 1 part of lead, melts 
much more easily than either of the two 
mctals separately, and may be readily 
easu. Gunmetal consists of 905 parts of 
copper to 94 parts of tin. It is harder 
and more .fusible than copper, and on 
account of the difference in. the specific 
eravities it is difficult to mix: but. the 


usual method is to melt the tin with 
twice its weight of copper, then re-melt 
with the proper amount of copper with _ 


constant stirrings. Pinchbeck consists 
of 3 parts of copper to 1 part of zinc, and 
Prince’s metal of equal parts of the two. 

Casting Aluminium. — Aluminium 
melts between the heat of antimony and 


silver, namely 1,200° F., and as it does not. 


volatilise there is no danger of loss. It, 
however, absorbs gases when raised much 


ey, ‘higher than its melting point, and is ead 


Acids for Etching Metals. | | a 


Tue fluids employed in etching designs on 
metallic surfaces vary Hons er Oa. but 
_ the following are typical : 


For copper and brass: (a) Nitric acid_ 


24 fl. oz., water 5 fl. oz.,; mix.» (6) Sal- 
ammoniac, sea salt, and verdigris, Hes 
4 o0z., vinegar 8 fl. oz., and water 16 fl. oz. 
boil for one or’ two minutes in a ener 
vessel, cool, and decant the clear portion. 
{c) Water acidulated with: sulphuric acid ; 
for rapid or deep biting add more acid, and 
keep in a stoppered bottle. 
For steel, take: (a) Iodine 1} oz., iron 
filings 4 dr., and water 4 fl. oz. (6) Iodine 
3 dr., iodide of potassium 1 dr., proof 


‘and 8 parts of bismuth, 


oe Te it” Wied ioe heron, ae ares Poet PY ah Ne OL a ee eee 
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to give spongy batho ~Plumbago cru- 


‘cibles with hds should be -used for this 


metal, and the sand should not be rammed 
very hard, while large ingates and risers 
are necessary., No flux is required, but, 23 
when dirty scrap metal is used, a little 
saltpetre should be forced down to the 
bottom of the crucible. — 

Useful alloys of aluminium are: Cop- 
per i part, nickel 3 parts, and aluminium — ee. 


96 parts ; or for light machine paris, 82 


parts of aluminium, 15 parts of zinc, and — 
3 parts of tin. 

Bismuth and Cadmium ‘Alloys: AN! 
loys of bismuth and cadmium are peculiar 
inasmuch as their melting points are far _ 
below their constittents, some ee 
readily in hot water, which makes them ~ 
very suitable for taking impressions from 
wood or paper matrices. The following — 
mixtures. form readily fusiole alloys: 
Lipowitz’s alloy, melting at 150° F., con- 
sists of 8 parts of lead, 4 parts of tin, 

3 parts of cadmium, and 15 parts of bis: us 


~muth. Metallic cement consists of 8 parts — 


lead, 3 parts of antimony, and 1 part of 
bismuth. Rose’s metal, melting at 17°42° 
F., contains 8 parts of lead, 3 of tin, and _ 
8 of bismuth. An_ easily melted alloy, “ 


suitable for casting from wood engravings, 


consists of 5 parts of lead, 3 parts of tin, | 


oa : = as 
- 43 
nes ; es 


spirit 1 fl. oz., and water 2 TRO GAG 


-Pyroligneous acid 4 fl. oz., and pure 
alcohol 1 fl. oz. ; mix, and add 1 fi. oz. of 


nitric acid. (d) ‘Hydrochloric acid 5 partes s 


and water 95 parts; mix and add the 


liquid to a solution of chlorate of potassa, . - 
1 part in 50 parts of water. 

For gold, nitro-hydrochloric acid, 
diluted to the required strength, is used. 
Without dilution, this will dissolve gold. 

For silver, use nitric acid diluted to the 


‘ required strength—about 20 of acid to: 


80: of water. 
Gold and silver are seldom etched, as 
the process is wasteful. 


_. may be added to by tacking “* 


q not ‘to 


and Preparing 
F Insole. — Having 
fitted up the 


F earlier" 
~ next prepare’ and 
“attach 











Ni 


p Tae advantage of -making- up a _ boot 
in the hand-sewn style is that: all pecu- 


4 liarities in measurement or shape can be 
ae with. The. wooden last may be 


7 or 


xr 


a 


' Cut the 
' from: a mellow 
~ tanned 
in two 


to well cover the 
~ bottom 
et. 


_ fitted 1 in any way necessary to the require- 
ments of the foot (see Figs. 1 to 3); its 
~ length may be increased by- padding the 
heel and toe, or the width of its bottom 
runners ” 
_ along the last edge. In fitting up this 
last, it is only necessary to tack on a 
- piece of leather in the exact position where 
‘the extra measurement is required, and 
_ to skive down and “ bed” the leather 
to the last so as — 
impede 
~ the pulling up of 
the upper. ae 

Attaching 


uppers as de 
seribed in an 
chapter, 


the in- 
sole (see Fig. 5) 
insoles - 


shoulder, — 
oblong 
pieces big enough 


of the 
Tack me 
ct pe «ey aa Sats ' 


TES 1.—Method of Increasing Talent Wedeure 
81 
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‘insole on the last in its rough shape, 


the grain side downwards next tothe 
weod. It is important now to “ block ” 
the insole to the last. Pull the surplus 
leather at the toe well over. 


it to the front of the toe, and drive a 


rivet through the leather into the toe of 
the last. Hammer the surplus leather on 
the inside waist well up against the side 
of the last, and rivet to the last. Bed the 


surplus leather over the heel, and rivet 


to the back and sides of the last heel. 


Next drive a rivet through the insole on 
the bottom of the last at the toe, one at 


\ 
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for Hand-sewn Work 


Hammer 
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each joint, two on each side of the waist, 
and two in the middle of the heel. Leave 
in this position until the wet insole is 
just drying off mellow. Then withdraw 


= 






Pees 


all the block rivets 
from the sides of 
the last, and the 
insole will be 
found to be nicely 
moulded to the 
shape of the last 
bottom. Round 
up the insole 
closely to the last. 
Mark off for the 
length of heel. 
Next, beginning 
at the heel-mark, 
mark round the 
waist and fore- 


part, 4 in. in- 
wards, for the 
feather. Again 


mark round, in , 
line with the first 

marking, but Zin. 
farther inwards, the space between the 
two markings being intended for the 


Fig. 3.—Leather tacked on to Provide for Enlarged Toe Joint 


inseam. Now mark again 1} in. still 
farther inwards (see Fig. 5). Holding the 





Fig. 2.—Method of Increasing Joint Measure for Hand-sewn Work 


- 


knife at a slant, skive down from the mark 
first made, to’ the edge of the insole all 
the way round. Next, holding the knife 
upright, start at the heel corner on the 
second marking, 
and cut straight 
down, judging the 
depth to about 
half thesubstance 
of the insole. 
Cut in this way 
all round the 
marking. | Now 
hold the knife 
almost flat on 
# the last mark- 
ing line, starting 
at the heel corner, 
the knife pointing 
towardsthemark- 
ing line which has 
just been pierced. 
Cut all the way 
round in this 
slanting manner, 
judging the knife 


ead 


2 | 





point to reacheup to the marking line 
last’ cut. It will now be possible to 
remove the freed leather as the result 
of the last cutting, thus resulting in the 
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insole being pre- 
pared with 
feather edge and 
inseam. 

Lasting the 
Upper.—Now 
last up the upper, 
much as de- 
scribed in the 
first volume, but 
instead of using 
tingles, 3-in. iron 
rivets must be 
used and left 
standing up, and 
the rivets must 
be driven 
through the up- 
per to catch the 
insole just at the 


beginning of the 
feather skiving. 


(After lasting 
the upper with 
rivets, long 
“whip stitches ”’ 
may be put 
through the in- 
seam and upper, 
and the _ rivets 
then withdrawn, 
as in Fig. 11.) 
Figs. 6 to 10 
show the lasting 
of the upper. 
The upper hav- 
ing been lasted 


in this manner, 


the welt (Figs. 12 
and 13) must 
next be placed 
in position. 
Welts.—The 
welts may be 
obtained ready 


-cut ~ from —‘the 


leather shop, but 
one edge of the 
flesh side will 
require to be 
skived down the 


whole length of 


the welt. Place 


2 


‘ 


Fig. 6.—Lasting the Upper 
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one end of the welt close to the lasting 
tacks at the heel corner, grain side 


next to the upper, and the skived edge 
Drive 


nearest the lasting tacks or rivets. 





Fig. 7.—Cutting Leather at Toe 


a rivet through 


the welt and 
lasting into the 
last. Pull welt 


forward to joint, 
keeping the 
skived edge close 
to the — lasting 
tacks, and drive 
a rivet through 
the welt at the 
joint. Follow 
on to the toe, 
and drive a 
rivet at the side 
of the toe, one 
at the front, 
and one at the 
farther side. 
Follow on to 
joint and tack 
there; and finish 
at heel-corner.. Do not cut away the 
spare length of welt, as some of this 
will be taken up in sewing. 

Sewing in the Welts.—The welt is 





now ready for sewing in. Select an awl 
with medium-curved shoulder, and for 
ordinary substance. men’s boots use an 
eleven-cord thread for sewing in the welt. 
It must be 
-noted. that the 
welt has to carry 
the whole of the 
boot. Hold the 
boot on the 
knee with the 
toe nearest 
the workman. 
Start sewing at 
the left-hand heel 
corner. Place the 
point of the awl 
nearly flat on 
the insole with 
its extreme point 
next the inseam ; 
that is, the 
square edge of 
the ridge formed 
by removing the 





Fig. $.—Pulling up the ‘‘ Joint ”’ 


freed leather in the last operation of pre- 
paring the insole. Force the awl through 
the inseam, upper and welt, bringing the 


-awl-point, out on the welt in a position 


% 
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that is level with 
the feather edge 
of the _ insole. 
Insert the bristle 
of the thread 
from the inseam 
side, and pull 
half the length 
et thread 
through on the 
welt side. Now 
bore as before 
+ in. farther on, 
insert the bristle 
on the welt side, 
follow with the 
bristle on the 
inseam side, and 
pull up the 
threads evenly 
and tightly. 
Proceed in this 
manner until the 
toe is reached. 
In going round 
the toe it will 
be necessary to 
tap down the 
welt gently after 
each stitch. 
Again, care must 
be taken in 
boring -on_ the 
inseam side, for 
whilst the holes 
on the welt side 
will be 4 in. 
apart, they will 
be much closer 
on the inseam 
side until the 
toe is ‘passed. 
Caution is 
needed, — there- 
fore, on the in- 
seam at the toe, 
or the holes 
may break into 
each other. Pro- 
ceed to the right- 
hand heel corner 
and cut off the : 7 
surplus welt. Fig. 11.—Whip Stitches 
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Sewing in the Heel.—This is the next 
operation. The awl is used on the insole 


in the same way. as in sewing in the welt, 
but no inseam is usually cut for the heel. 
The awl is held at a smart angle, the 
insole well pierced, then whilst boring 
~ forward the awl is dropped nearly level. 
The stitch is brought out on the upper 





Figs. 12 and 13.— 
Placing in Posi- 
tion the Welt for 
a Hand - sewn 
Boot 


itself at the heel, as the welt does not 
extend beyond the heel corners. Use a 
thirteen-cord thread for the heel, as the 
stitches will have to carry the heel itself. 
Do not pull up the stitches too tightly, 
and see that the line of sewing is uniform, 
and is in line with the beginning of the 
_ heel feather—that is, } in. from the edge 
of. the. heel insole. (Sometimes a last 
having an iron-plated heel section is used, 


in which case the heel of the upper is 
lasted down with tingles, as in Fig. 14, and 
the lifts then riveted on and not sewn on.) 
- Beating-up the Welt.—Having sewn 
in the heel, withdraw all lasting rivets 
and tacking rivets from the last bottom, 
and beat up the welt. The welt may 
possibi:y have got dry by this time, and 
it will be de- 
sirable to damp 
it by means of 
a sponge.  In- 
sert the bone, or 
a wedge-shaped 
boxwood stick, 
between the 
upper and the 
welt, and ease 
it upwards. 
Then, using the 
beater, bring up 
the welt level 
with the lasting 
(see Figs. 15 and 


Pra 





16). Careful manipulation will be needed at 
the toe. When the welt is beaten up at 
the toe, hold the beater flat under the welt 
and gently tap the welt itself. to level. 
After beating-up, trim away the surplus - 
upper material between the welt and in- 
seam,and tap smartly down. Do not for- 
get to insert a felt filler (see Figs. 17 
and 18), which-acts as a pad between 
insole and outer sole, and prevents creak- 
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removed before sewing, as follows : 


ding down (Fig. 


~ 
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. 


ing of the boots in wear. Cut the shank- 
piece (ig. 19) rather wider for this boot 
than as described for riveted work, and 
fasten to the insole by means of two 


Fig. 14.—Heel Lasted Down ox 
Iron-plated Heel Section 


whip stitches at each end. The boot is 
now ready for the outer sole. 

The Outer Sole.—Cut out the outer 
sole (Fig. 20), soak well, and leave till 
mellow. The draught or stretch must be 
attach 
the outer sole by driving a long rivet 
at the toe, next pulling the sole tightly 
towards the waist 
driving a_ long 
rivet at each 
joint. Drive a 
long rivet at the 
heel. Next 
round up the 
sole roughly, 
and block the 
waist by  bed- 


22), and driving 
three long rivets 
on each side of 
the waist. 
Leave to set in 
this position. 
When set, with-- 


draw the waist 


rivets, round the waist up closely, finish 
rounding by trimming forepart and 
welt to the desired shape, and leave 


— the heel rounding a little full. 






(see Fig. 21) and. 


Bevel the inside waist, before cutting 
the channel, by using the rasp, and then 
scrape and gtasspaper the bevelled waist. 
Next. cut the channel from heel corner to 





Fig. 16.—Welt Standing Clear of. Upper 


heel corner, having previously marked 
off for length of heel, and sew on the 
sole (see Fig. 23). Use a nine-cord thread 
for this operation, and sew about ten 
stitches to the inch, With a prick-stitch, 
a tool resembling a small screwdriver, 
mark the welt between the stitches (see 
Fig. 24), so as to remove the effect of 
bareness, and to make the stitches more 





Fig. 15.—Welt Sewn in and Beaten Up 


prominent. Withdraw the tacking-on 
rivets, paste and lay the channel, and 
proceed to- attach the heel. 

Attaching the Heel.—In a sewn seat 
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the whole of the heel is sewn on through top lift through to the heel of the last. 
the stitches on the upper, excepting, of This will keep the heel firm while round- 
course, the top-piece. _Cut out and mould ing and sewing. Next round up and 
the split lift (see Fig. 25), and attach it shape the heel as correctly as possible, 
and proceed to 
sew in. Place 
the awl point 
under the stitch 
on the upper, 
and bring out 
the awl on the 
top lift. _ Insert 
_ the bristle from 
seat side under 
the upper 
stitch and draw 
half the length 
ws ThTre aa 
through on the 


Fig. 17.—Bottom Filler = : top lift side. 





a 


to the seat of ‘ 
the outer sole J be : : oe es ae 

by boring with 
the pegging 
awl. Drive a 
few pegs round 
the seat 
through the 
split lift and 
the heel of the 
outer sole. 
Next place the 
lifts in position, 
and drive a few 
1 in. or. 14-in. 
rivets from the 





Fig. 18.—Placing the Bottom Filler 


Now place the 
awl point under 
the next stitch 
on the upper 
and». bore 
through top lift 
as before. In- 
sert the bristle 
from lift side 
and bring it 
out under the 
———— stitch on the 

Naa AS oe Aa eae upper.- At the 
Fig. 19.—Placing the Shank — same time in- 
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_sert the right-hand bristle under the Riveted Seat for Heel. — Another 
upper stitch, bringing it out on the way of treating the heel in hand-sewn 
top lift, and pull up the threads firmly. work is to make a riveted seat, the heel 

. . of the last being 
plated with iron 
(see. Fig. 4). 
At the time of 
lasting in the 
upper, the seat 
is lasted down 
with tingles 
exactly as de- 
s.¢Tr:1-b-ed:-in 
making a riveted 
boot. After the 





Fig. 20.—The Outer Sole sole is sewn on, 
. | the seat of the 
Proceed in this way until all the heel outer sole is riveted down. The last is 


stitches have been sewn in. Cut the then withdrawn, and the heel comple*+ed 
threads, hammer down the top lift, and on an iron last. s 
hammer the edge of the heel portion of | Height of Heel.—The height of the 





ey 
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Fig. 21.—Removing Draught or Stretch Fig. 22.—Blocking the Outer Sole : 
from Quter Sole . ‘* Bedding ‘the Waist ” 


the outer sole to close up the seat. Attach heel must be according to requirements ; 
the top-piece in the usual way with but for a hand-sewn walking boot it is 
rivets, and the boot is ready for finishing usually 1 in. from the seat to the top- 
(see Fig. 26). - piece. This measurement includes the 


90 


heel portion of outer sole, the split lift, 
the lifts, and the top-piece.. This heel 
will be built square—that is to say, in 
rounding the heel of outer sole and the 
split lift, the rounding will only be very 
slightly inwards. A rule placed on the 


top-piece of the heel and resting on the 
joint of the sole should be level (compare 
Fig. 27 with Fig. 28). 

Width of Welt.—The width of the 


> 





Fig. 23.—Outer Sole Sewn on 


welt will be a 
matter of taste, 
and by trimming 
up after the welt 
is sewn in, the 
boot may be left 
a full wide, half- 
wide, or close 
welt, as desired. 
Fullness of welt, 
in any’ Case, 
should ~be left 
either at the 
outside or inside 
joint as will be 
most suitable to 
the tread of the 
wearer. 





Fig. 


THE ‘‘ COMBINATION ” BOOT 

A style of boot that requires an iron 
last is the “ combination” boot. This 
style is made by -lasting the upper 
exactly as for a riveted boot, and riveting 
on a “middle” sole from heel to toe. 
The outer sole is then sewn on by hand, 
the edge of the middle sole acting as a 
welt for the sewing. The boot is there- 
fore partly riveted and partly hand-sewn 
—hence the term “ combination.” 

The method of making a ‘ combina- 
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tion’’ boot is exactly as described in 
making the riveted boot (see first volume) 
up to the time when it becomes necessary 
to attach the middle sole. At this point 


the cutting out of the middle sole will- 
depend upon whether a double outside and 


inside waist is required, or whether double 
outside only. Assuming that the double 
waist on each side is required, the middle 
sole, instead of being carried only to the 
joints, will be carried right through to 
the back of the heel just as the owter 
sole (see Fig. 23). 

The middle sole for this boot will 
require to be cut from mellow material, 


~ as the edge of the middle will, of course, 
‘ have to act as a welt. 


Attach, round-up, 


~ and follow the description given in so. 
- doing as applies to the outer sole in making 
the riveted boot. 








Siete 


.—Pricking Up the Stitches 


iron rivets, Cut out the outer sole, tack 
on and round-up to the middle sole. Mark 
off for the heel, and mark across the joints. 


Withdraw the tacking-on rivets, and: 


remove the sole. Thin down the sole, on 
the flesh side, between the heel and joint 
markings. Hammer the sole, lay a piece 
of felt on middle sole, and again attach 
sole by driving a long rivet at toe, two 
at each side of the waist and one at the 
heel. Run the rasp around the sole edge, 
and next remove the “ burr ” on the sole 


Fasten down with short 


: > 1 t 
rears aL.’ es 81° .8 awe 


ve a 
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: 
: edge caused by rasping. Start at the heel 


corner and mark round +} in. inwards, 
_ finishing the marking at opposite the heel 
-corner. Hold the knife upright, with its 
“point on the commencement of marking 
‘at the heel corner. Grasp the knife with 
the fingers. press the thumb against the 
sole edge, and, penetrating the leather 


5 fat Tet oa, +> 
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vy 


eT ee epee ees 


wy 


ier. 


about half-way 
through its sub- 
stance. cut a 
- channel in the 
p-outer sole on the 
_ mark previously | 
Pmade. Insert._ 
_ the corner of the 
lifting awl at 
-the heel corner 
of the. channel, 
-and drag it 
round the sole, 
_ turning back the 
= lip’’---of-:the 
- channel. 
Proceed to sew 
on the sole, 
using a stout 
thread for the purpose. Close down 
the channel, and rivet down the seat 
of the outer sole. Afterwards, attach the 
split lift and proceed as described in 
making a riveted boot. 
To make a combination boot with a 
single inside waist and double outside, 


_the-middle is attached as described for 


_ 
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vo ms 7 at 
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Fig, 25.—Fixing the Split Lift 
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making a riveted boot; that is to say, 


' the middle sole does not extend beyond 


the joints. Having attached-the middle 
with short iron rivets, cut a strip like a 
split lift (Fig. 29). Continue the middle 
on the outside joint by means of this strip 
by riveting the strip down, beginning at 
the joint and carrying the strip to the heel 
corner. Round 
up the strip uni- 
form with the 
middle sole. At- 
tach the sole and 
cut the channel 
as previously 
described. The 
inside waist will 
be fastened 
down by what 
is known as. 
“channel _ rivet- 
ing.’ Drive the 
rivet in the 
channel as far as 





Fig. 26.—The Heel Built Up 


possible. Then place a steel punch on the 
rivet head, and drive the rivet well down. 
Proceed in this way until the inside waist 
is firmly secured, then sew down the rest 
of the sole by hand, and continue the 
making, as described. 

It should be noted that the middle 
soles for the combination boot should be 
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riveted down by means of short iron rivets, 
as the middle has to bear the whole strain 
of the bottoming. 


MACHINE-SEWN BOOTS 


In preparing for the machine-sewn boot, 
proceed exactly as in making a riveted boot 
up to the point of attaching the middle 
sole, as already explained. Then, instead 






of tingling the 
middle sole 
down firmly, 
simply tack on 
with a few 
tingles. about 
1 in. inwards 
from the last- 
ing. Attach 
and round the 
outer sole, and 
cut a channel 
for the sewing. 
The channel sis 
eut rather 
differently from 
when cutting for hand-sewn. Beginning 
at the heel corner, hold the knife at 
such an angle that the bottom of the 
channe) will be in line with the edge 
of the insole } in. inwards. The 
machine will have to sew through the 
channel and the middle sole, and lay the 
stitches on the insole inside the boot. 
For this reason, the angle at which the 
knife is held when cutting the channel will 


Fig. 27.—Testing Heel Pitch: Heel too. High 


Fig. 28.—Testing Heel Pitch: Heel at Correct Height 


‘ 


depend upon the middle width extending: 
beyond the lasting. Open the channel 
wide, as the stitch it will have to carry 
will be a chain-stitch, consequently a 
double thread. Most-grindery and leather 
shops have a“ sole-sewing machine ” in 
use, and will put in the stitches for a few 
pence. After the soles are sewn on, lay ~ 
the channel lip back in. position, and 
proceed to heel — 
and complete — 
the boot as in 
riveted work. 


‘“* TACKLESS ” 


BOOTS 
Another style 
made by the 


aid of sole sew- 
ing is the “‘tack- 
less?) ASW oe 
light inseam on 
the insole as if | 
for hand-sewn, ~ 
and last the 


upper as for hand-sewn, but without 
a welt. Now sew through the inseam 
and upper, but instead of using two 
ends as in hand-sewn, use a_ single 
thread. Tie a knot at the end, start at 
the heel corner, passing the bristle through 
from the inseam side and out on the upper. 
Now overcast the thread, bringing the 
bristle back to the inseam side, and sew 
through as before. Continue in this way 
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3 round to the eilice heel corner. Remove 
_ the lasting rivets, fill up the bottom, attach 
middle and outer sole, and channel as 
_ described for machine-sewn. The sole 
_ sewing will, of course, bind the outer sole 
middle and upper to the insole, the boot 
thus being made without tingles in the 
tasting. Rivet down.the heel, build it 
up, and complete as in making a riveted 
_ boot, as explained earlier in these wpe, 


E THE F AIRSTITCHED BOOT — és 


- This is made exactly as described for 
the combination boot, the difference being 
































hand. Most leather shops will do this 


is desired, the middle sole may be pre- 
pared as described in making the com- 
bination boot. ‘The operator 
: machine will put in the fairstitching round 
the forepart and ottside waist, and. on 
_ instruction from the maker, the inside 
_ waist may be sewn down by the sole-sew- 
ing machine. The real advantage to the 


utilising the services of the sole sewer, lies 


- light boot by lasting up as for riveted, and 
- then dispensing with the middle sole. The 
~ outer sole is then attached, channelled, and 
_ sewn on by the sole sewer, making what 
is termed a single-soled boot: “By this 
a method the hand-maker may turn out a 
boot that is both very light and flexible, 
4 » a the nee is practically bane made. 


‘4 MAKING > A WAXED THREAD 


No matter what amount of care may be 
Be ert in preparing a boot and a sole, if 
an imperfectly made sewing thread is 
4 used the repair will not stand in wear. 
The “‘ number ”’ of henrp, the class of wax, 
the number. of strands, 
j applying the wax, and the twisting of the 
strands are all matters of importance in 
m vette a waxed sewing thread that can 
Bre depended On. 4 
For ordinary use in sewing on soles by 


that the outer sole stitches are put in by 
-a-machine instead of being sewn in by | 


_ work for a few pence, after which proceed | 
as described for the combination boot. 


The fairstitched boot in this-case will-have 
_a double waist, but if a single inside waist 


at the~ 


~ man making a pair of boots by hand, and 


the fact that he may make an extremely 


the method. er 


Shand No. 15 hemp should be purchased. 


Wax of a copper colour should be se- 
lected, being more reliable than the 
black variety, and a pennyworth at a time 
will be enough. The balls of wax not in 
actual use should be kept in water. The- 
next purchase is a few bristles for attach- 
ing to the ends of the sewing thread. 
These should be of the light-coloured 


variety, fairly firm. This comprises the 


full outfit for making the threads. 

Place the ball of hemp in a tin, bringing 
the end through a hole in the lid. ‘This 
will prevent leather dust and dirt from 
attaching to the hemp. Place the hemp 








Fig. 29, Middle and Waist Strip for 


‘*‘ Combination’’ Boot 

tin on the floor to the right hand, draw 
up the thread on to the right knee, and 
break off a few inches of thread to get a 
taper. It is necessary when breaking the . 
thread to draw it apart in such a way 
that each broken end has a_ tapering 
point, all the ends in turn when the thread 
is twisted forming a long fine taper to 
receive the bristle. Clean breaking of 
the thread or cutting will not be of any 
use, aS in that case no tapering end could 
be obtained. ‘ 

To break the titted shee proceed 
as follows: Lay the thread on the right 
knee, holding the end with the left hand. 
Place the palm of the right hand on the 
thread on the knee, press firmly down, 
and roll the thread away. Then roll it 
half way back again in the same way, 
press tightly down with the right hand, 
and bring the left hand forward, holding 
the thread between finger and thumb to 
within an inch of the right hand. Now 
give a short “snappy ”’ pull with the left 


hand, and the thread will separate with 
oe ‘fluff to each broken end (see Fig. 30). 
_ Throw away the part in the left hand if 
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beginning a new ball, as the end of that 
piece of hemp not broken will have an 
ordinary straight cut, and if this strand is 
. used it will spoil the making of the thread. 





Fig. 30.—Tapered Ends of Hemp Caused by Breaking. | right hand, ane 
| “4 


Now with the 
lett hand draw a 
length of about 5 
ft., and break the 
thread as de- 
scribed. Place the 
_end of the broken 
thread against the 
wall end, but let 
the ball end be a 
shade longer than 
the end of the 
broken thread. 
Hold the two ends 
in the left hand, 
allowing the 
thread to lie 
loosely under the 
palm of the right 
hand, with the 


fingers bent under ‘ig. 31.—Getting the Strands of Uneven Length 


to keep the threads 

together, and draw out the second 
length, using the first length, of course, 
as a guide to measurement. Hold 
back the first thread with the last three 
fingers cf the left. hand, and with the 


thumb and forefinger again break the 
thread as before. It is necessary to 
hold the previous detached thread ~or 
threads out of the way whilst breaking 
off another strand, 
or they will be-- 
come twisted and 
cause complica- — 
tions. Proceed in © 
this manner until : 
sufficient num-_ 
ber of strands : 
have been ob- : 





; 
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tained, being very 
careful to break 
all the threads of 
slightly different 
lengths to obtain 
the tapered end — 
(see Fig. 31). : 

Next hold the— 
threads in the | 
middle of the ieft— 
hand, moisten the ~ 









% 


stroke hot each 





half-length of threads (collectively, of 
course ; not the single strands), and this 
will remove the loose “ fluff’ from the 
hemp, which helps to make a smooth- 
“ee thread. Now take the wax, and, 
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‘thread over the 


ing the tapered 


_ the thread. Per- 


hand palni over 


~ 


eal i oe 


if it seems- at all brittle, “work it” 


between the palms of the hands to’ 
make it more pliable. 


Rub down the 
thread a few times with the wax (see 
Fig. 32), and 
everything is 
ready for twisting. 


form this’ opera- 
tion in the fol- 
lowing manner: 
Lay one end of the 


right knee, allow- 


end to be well out 
of the way to the 
right. Take hold 
of the thread mid- 
way with the left 
hand, gripping 
the thread tightly. 
With the right- 


the thread on the 
knee, roll the 


Fig. 33.—Attaching Bristle to Waxed Thread: ‘‘ Locking” 


thread away, bring the thread back to 


its first position on the knee without 
rolling, and again roll away. Repeat this 
operation several times, and the thread 
will begin to be twisted. When the 
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thread begins to “curl” up there is 
sufficient twist. ‘Take hold near the taper 


end, and pull the thread firmly to take 
“curl.” 


out the Now treat the other 





Fig. 32.—Waxing the Thread 


half of the thread 
in exactly the 
same way, and 
complete the wax- 
ing of the thread 
by giving it a few 
more rubs. Do 
not place too 
much wax on the 
thread, ‘but see 
that no white 

strands are show- 
ing through the 
wax. 

Now twist the 
tapered ends. Do 
this very gently, 

the 


e og 
tS ee be 


2 ~and - apply 
3 wax~carefully, or 
the fine ends will 
snap, and if this 
the thread would be 


should happen 
rendered useless. 

Attaching Bristles.—The bristles can 
now be attached. One end of the bristle 
has a split-hair appearance, and this is 


26 


the end which has to be. attached to the 
thread. At the other end of the bristle 
it will be noticed that about } in. of its 
length is of a more dead white colour than 
the remainder. Cut off this portion, as 
it is softer than the other part of the 
bristle, and would split in use. Carefully 
wax the split part of the bristle to half the 
bristle’s length. Next give the thread a 
few rubs with a piece of patching leather 
to spread the wax more evenly, and pro- 
‘ceed to attach the bristle;  —~ 

There are several ways of “ bristling, 
as it is termed, but the following, known 


3? 
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a hole through the dares with a fine awe 
insert the using end of the bristle in thing 
hole, and draw the bristle right through — se 
(see Fig. 33). This is termed “ ‘locking 
and is to prevent the bristle from becom.“ j 
ing untwisted and working off the thread. 
The thread is now ready for use. The 
number of strands required in making 
threads for different classes of work will — 
be found stated in other chapters. 


x B 


Finishing new work differs in many — 
respects from the finishing of repairs (de- — 
scribed fully in a later~ 
chapter). The tools used ~ 
could not be applied to- 
repairs, because in the 
new boot all the material — 
is new and mellow, and — 
there are no obstructions — 
in the way by old nails 
_ orrivets. Again, a better — 
style of edge-finishing is 
expected, and doubleg = 
guard forepart irons are- 
used for setting the edges. — 
Finishers’ Tools.—The a 
tools required to turn out — 
a good job will be i beatae 
shave, a drag knife, an 
double guard foreparti iron, — 
a waist iron, a fudge or 7 

- stitch * wheel, a crow or 

_ fancy wheel, a seat hice 


S 
in 





Fig. 34.—Using the Heel Shave: os Start 


b 


as “rolling,” is the strongest: Hold the 
bristle in the left hand, split end down- 
vards ; -take the taper end of the thread 
in the right hand, and place against the 
bristle, with the end of the taper pointing 
upwards. Let the extreme end of the 
thread be in a position nearly half-way 
of the bristle length. Now twist the end 
of the thread taper once or’ twice round 
the bristle, twisting upwards towards the 
bristle point. Next turn the bristle round, 
bringing the point downwards, and con- 
tinue twisting towards the split end of 
‘the bristle to within 4 in. of its extremity. 
Exactly at this point of the thread make 


’ 


Hold the boot on the knees with the heel — 


and a plough, in addition — 
to the usual Pep and 
scraper. ; 

"The ne shave is a tool rece lia a * 
carpenter’s spokeshave with an iroa ~ 
frame. It is made in about six different e * 

curves of blades, ranging from. the blade | 
to suit the square, flat heel to the ex- — 
tremely hollowed Louis heel in ladies’ 
agoods. 'The method of using is as follows. | 


feito St % sia, 


farthest away from the worker. Lay the ~ 
blade at the heel corner across the heel — 
from top-piece to seat, and push the shave’ 
as far round towards the back of the heel- _ 
as possible at the one stroke (see Fig. 34). 
Next place the boot between the knees, — 3 
toe downward, and go round the back of — Pr 


_— 
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Botte Heel. at one etre ee Fig. 35). Now The plough, or “ bik knife’ as it is 
place the boot with the heel nearest the Eee termed, is intended % take out a 
- workman, and go from where left off 
to the farther heel corner at one stroke 
- (see Fig. 36). The blade of the shave must 
be set so as to give as fine a skiving as 
possible, otherwise the heel will be jagged’ 
a in using the shave. 

The drag knife should hee a blade 
aa “whose width is a shade more than the 
4 “substance of the. edge of the forepart of 

the boot. This is a tool with a concave 

blade and a single handle, and is used _ 
- in the following way: Hold the beot, 
P: joint upwards on the knee, with the upper 
a next to the workman. Hold the drag 
handle in the right hand, and lay its 
blade at the joint of the forepart, in 
‘ 





















almost a flat position (see, Hig. 37). Press 

the fingers of the left hand against the 
sole bottom, and rest the left thumb on 
_ the back edge of the drag. Now. pull 
_ forward with the right hand, push with 
the left thumb, and guide the passage of > h 
_ the drag by the fingers of the left hand =~ 
z being held tightly against the sole bottom = 
e* 


Fig. 36.— Using the Heel 
Shave : Completing the Heel 


fine strip of leather be- 
tween the upper and the 
edge of the welt, and also ~ 
to take out the jagged 
edge of the seat next to 

the upper at the heel- 
Figs. 39 and 40 show it 
in use. 

The double guard fore- 
part iron has two projec- 
tions, or guards, on the 
face of the iron. One of 
these guards clips the 
welt edge and the other 
guard clips the under edge 
of the sole. The iron 

earner cam ee SAA ona te ad must fit the edgé 
a 35 —Using the Heel Shave: Back of Heel go that the guards act in 

PAA, Bey we ' compressing the edge of 
fice Fig. 38). With practice it is possible the sole and the welt together. The 
to go round from joint to joint at one cut waist iron has rather deeper guards than — 
without removing the are. from the edge. the forepart, and is made of a shape 
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| Fig. 38.—Using 
the Drag Knife 
round the Toe 











Fig. 37.—Using 
the Drag Knife : 
The Start 


Fig. 39.—Using © 
the Welt Plough 
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 ~o suit a ay or bevelled. waist, or a 
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square waist. 


The seat wheel is like a single guard 
forepart iron, but 
it has a_ small 
movable wheel 


let in the face of 
the iron, The 


guard of the iron 


is placed in. the 


heel seat,  be- 


ray 


a cw ae 
TAIL aN; 





tween the upper 


and edge of heel 


part of outer sole. 
It is run round 


the seat. of the 


neel in this way 


(see Fig. 41), and — 


sets the edge of 
the seat whilst 


at the same time 


making a fancy 


marking on the 


seat edge. 
“The fudge 





Fig 40. —_Using Welt Plough : ERE aang « Bit ” ves ‘Heel Seat 


“Fie ats 


t fir? 


wheel is a tool with a Goothed: tical at 
the end, and this is run round: on the 
welt. leaving an impression of the ‘ * teeth ¥ 


of the wheel (see Fig. 42). 


‘This tool may 


be had with close or open markings as_ 
The crow or fancy wheel is 


feces 5 


Using Seat pe 


desired. 








used for marking 
across the waist 
line in new work, 


and makes a. 


fancy impres- 
sion, usually the 
herring-bone 
pattern. 

The Précead 
of Finishing. — 
First of all the 
inside of the boot 
must. be exam- 
ined, and any 
upstanding nails 
or roughness of 
insole must be 
removed before 
the boot is fin- 
ished. Next, 
damp the heel, 
the breast of the 


ae the waist) sen Seren edge, with 
Now take the wedge-shaped 
ted of the hammer, and “pane up 


\ 


} 
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the heel so as to properly close the edges laying most pressure on the guard on the 
of the lift to each other. Next trim welt. The other guard will make an 
impression on 
the sole edge at 
any point where 
there is too 
muchsubstance. 
Reduce the sub- 
stance at places. 
so marked until 
the iron fits, by 
rasping the ex- 
treme sole edge; 
afterwards 
‘scrape away the 
rasp marks and 
glasspaper the 
part. . Fit the 
waist iron in the 
waist at both 
sides in the same 
manner. Next, 
-damp the heel 
close to the seat. 





% 
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Fig. 42.—Using the Fudge Wheel 


away the rough. material of the heel, 
and shape the breast (see Figs. 43 and 44). 
Next trim up the waist on both sides, 
using a small, sharp knife for the purpose. 
Then drag up the forepart in the manner 
described for using the drag. Shave up the 
heel, taking care to keep the blade well 
away from the upper. Rasp up the fore- 
part and the waist, using the fine flat 
side of the rasp. Now take the wide end 
of the scraper and scrape the breast of 
the heel well. Take off the “ burr” .or 
“nap” from the sole edge, and scrape 
the forepart and the waist edges. Run the 
edge of the scraper round the sole edge 
in the same way as if taking off the burr. 
Take the jagged edge of the leather out 
of the waist by the aid of the plough. 
Remove the “ bit ” from the seat between 
the upper and heel part of the outer sole 
(see Fig. 40). File and scrape the bottom 
and the top-piece.. Run the smooth side 
of the rasp round the welt and inside the 
waist. File round the seat where the 
* bit ’ has been removed. 

Next, glasspaper all parts, end damp 
the forepart. Try whether the iron fits, 
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Fig. 43.—Breas 
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Slightly warm the seat wheel, and hold- 
ing the boot with the top-piece farthest 
away from the worker, insert the guard 
of the seat wheel 
at right-hand 
heel corner. Put 
on as much pres- 
sure as possible, 
and wheel round 
to the opposite’ 
heel corner. 
Next,’ give the 
forepart a coat 
ot ink, and while 
this is wet, run 
the forepart iron 
round the edge. 
Allow to dry, 
then mark off the 
waist, making a 
line across from 
joint to joint on 
the bottom of the 
sole, and ink the 
heel, breast, 
waist, waist 


pa 


Fig, 45, Eee) Burnishin4 


edges, and forepart edn To get the 
best result, the ink must be caught just 
when it is “drying off.’ Warm the 
forepart iron, insert at joint, holding the 





boot across the knees with the sole bot- 
tom farthest away from the workman. 
Put on-heavy pressure, and move the 





iron forward with 
a sliding move- 
ment, not back- 
ward and _ for- 
ward. Go round 
the toe at one 
sweep. Turn the 
boot over on its 
other side and 
proceed down to 
the joint. Dur- 
ing this opera- 
tion, heaviest 
pressure will 
have been put on 
the guard at the 
welt side. | Re- 
peat the opera- 
tion, placing 
most pressure on 
the sole edge side. 
If good burnish- 
ing ink is used, the result should be a 
bright edge. Treat the waist edges In 
the same way, and proceed: to iron the 
heel and waist. 
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By this time the ink will be dry‘on the Next, place the boot, bottom upward, 


heel and waist. 


Set the double-handled on the knees, heel next the workman, and 


burnishing iron to warm. Dip the finger lay the burnishing iron across the waist 





in the burnishing 
ink, and rub the 
wet finger over 
the heel and 
waist. Lay the 
boot’ across the 
knees, toe to the 
left, bottom away 
from the worker, 
or adopt the 
position shown in 
Fig. 45. Lay the 
burnishing iron 
flat on the heel, 
and work up and 
down from seat 
to top-piece, 
travelling to- 
wards the back 
of the heel. At 
this point, hold 
the boot between 


as close aS possi- 
ble to the breast 
of the heel. Make 
a movement with 
the iron from this 
position to the 
waist-mark at 
one stroke (see 
Fig. 47). Warm 
the single- 
handled burnish- 
ing iron, and iron 
the breast of the 
heel and = that 
part of the waist 
near the heel 
breast not 
reached by the 
double - handled 
burnishing — iron. 
Heat the irons 
again, and give 





Fig. 47.—Burnishiag the Waist 





the knees, toe downwards, so as to burnish _—_a second ironing in the manner described. 
the back of the heel easily (see Fig. 46). The last coat in ironing new work ~is 
Now lay the boot across the knees, heel one of fake,’’ not of “‘ heelball,” as in 
to the left, and work to the heel corner. repairs: To make this, place a black and 
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a white heelball in an old polish fin and 
nearly cover with naphtha. Leave in a 
_ warm place until the heelball has become 

pasty. Smear a little of the paste over 

all parts that have been ironed, and re- 
iron ‘as before. Next warm the seat 
wheel so that the wheel revolves freely. 

Insert in position, and. see that the wheel 
is on the marking previously made. 

Wheel round 
from corner to 
corner. Next: 
heat the fudge 

_ wheel. Hold the 

boot bottom 
downwards, toe 
to the'left. In- 
sert at joint. Lay 
the wheel flat on 
the welt and pro- 
ceed round the 
boot. Press firmly 
" whilegoinground 

<» the toey. or a. 

double marking 

will result. The 
waist edges are 
~not fudge. 
wheeled, except. 
in case of double ~ 
waist. All that 
now remains is~ 


/ 


- making the bottom, prey wheeling, and 


rubbing off. 

A brown bottom for repairs is described 
plsewheres in this series of volumes, but a 
rather better class bottom is required in 

new work. The style adopted is usually 
‘a white. forepart. This is made by a 
bottom wash, prepared in the following 
manner: crush into powder two white 
oF pink bottom balls, which may be ob- 
ained at the leather stores. 
ae into a pint bottle. Add two- 
pennyworth of Epsom salts, fill wp with 
hot water, and sdlaw to stand overnight. 
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_ between the lining and the upper: 
Put this 
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Shake well before using. Pour a little on 
a piece of clean flannel, and rub quickly 
over the boot bottom, which should have 
previously been well glasspapered. Allow 
to dry, when it will come up white. If 
any of the wash has gone on the edges or 
on the black waist, a damp cloth will. . 
remove it. Next, rub a little white heel- 
ball on the extreme edge of the sole 


~<a 
. 
x 


Fig. 48. gs a ncaa ‘ite Waist Tine 


‘pottom, and run the warm iron around> 


This is ‘termed “‘ top-ironing,”’ and will 
result in a brown strip round the sole 
edge. Pass the warm“ crow,” or fancy 
wheel, over the waist line (see Hig. 48), 
rub off” with a piece of soft cloth. 
Remove the last, tap. the back of the- 
boot by laying the inside of. the back on 
the toe of the last, to lay stiffener flat 
lise 
the toe has fallen in pulling out the iast, 
insert the long stick and raise the 4oe- 
puff. Place the tree in the last, and leave 

to set, and the making is completed. . . 
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THE reader is assumed to have purchased. 


a secondhand bicycle, or to be about to 


start a bicycle tour, and to be desirous 


of thoroughly overhauling his machine 
to assure himself that it is in a reliable 
condition for severe use. In the first 
place; the following description will be 
all the more easily understood if the 
reader is made familiar with the names 
of the various parts of a bicycle. The 
illustration herewith (see Fig. 1) is a 
diagram of a modern’ bicycle, and the 


' reference numbers to the various parts 


may be explained as follow : 
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‘1, Top tube; 2, seat tube; 3, head; 
4, bottom tube; 5, top pump clip; 6, — 
pump ; 7, handle-bar ; 8, handle grips; | 
9, lamp bracket; 10, front rim brake 
forket: 11, seat pillar; 12, saddle; 13, 
tool bag; .14, chain stays ; 


19, wheel rim; 20, chain ; 
wheel; 22, pedal ; 
24, nipples; 25, back brake forket; ~ 
_26, back mudguard; 27, front mud- 


21, chain 


guard; 28, gear-change control lever ; 


29, cable; 30, pulley; 31, head lock; | 
32, joint of tube and lug; 33, fork . 





: 12 
Fig. 1.— biagram of 


Bicycle, with Chief = 4 


wr 
Parts Numbered for 34) — ee oe 
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Reference 34 A 
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} 15, back — 
‘forks; 16, spokes; 17, valve; 18, tyres; + 


23, fork blades; 
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_ tubes,’ ete. 
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“crown ¢ 34, Bteeril(c tube ; 35, bottom 
bracket (behind the chain wheel). 


The Frame.—A thorough examina- 
tion of the frame should be made, especi- 


~ ally at the joints where tubes are brazed 


into the lugs, for broken joints, cracked 
The fork’ crown is a very 
vital part, and to examine this it should 


be removed from the head of the machine 


and examined at the point where the 
steering tube enters. Possibly the frame 


is out of truth, so that the wheels do 


not “track” properly owing to some 
fall or smash. To test the frame’ for 
* tracking,’ set both the wheels care- 


- fully in the centre of the forks, turn the 
machine upside down, and lay a long 


straightedge on the side of the back- 
wheel rim. It should then just touch 


the side of the front-wheel rim, provid- 


ing both rims are‘the same width. Try 


_ this oneboth sides and at various posi- 


tions of the wheels. Should this be much 


out of truth, the frame should be set 
true. This can generally be done cold 


} 


—_ 


by passing-a long bar or stiff tube down 


the steering tube, with the handle-bar 
removed, and another bar inserted in 
the main down tube, with the seat pillar 
removed, using these as levers to pull the 
frame true. , : 


_ Bearings.—All bearings should be 


thoroughly cleaned and examined for 







rat 
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in the bracket. 
_ portion of the disc into position to receive 


+; 


broken or defective balls, cones, or ball 


. races, and renewed avhere necessary. It 
is a good plan to alter the position of 


the bottom-bracket discs by turning the 
fixed or chain-wheel side half a revolution 
This will bring a fresh 


the greatest amount of wear. This also 


_ applies to wheel spindles and the bottom- 
head cone or race of the fork crown. The 
_ position of the pedal spindles might also 
be moved in the crank ends by fitting a 
very thin washer behind the pedal pin 
_ shoulder. lene 


The bearings should be thoroughly 


cleaned out with paraffin and properly 


adjusted, so that they run free, but 


without shake. The best way to do this 
is to tighten them home, and then slack 


the cone back for a quarter or a half 


7. oper i 


HAULING A BICYCLE 


_ revolution. 
‘ing oil; best sperm.oil is as good as any 
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LOD 
Then oil with good lubricat- 
See that all lock nuts are securely tight- 


ened up. 
Cranks.—Examine the cranks to see 


that they are true on the bracket axle, — 
‘and that the pedal sp*ndles are square 


with the crank face. The crank cotters 
may require tightening, and in doing 
this see that the cranks are not drawn 
out of line, and that the cotters do not 
project too far through the crank boss and 
thus cause the nut to bind on the shoulder 
at the base of the thread. 

Mudguards and Brakes. — Mud- 
guards and brakes should be examined for 
loose and worn parts, and adjusted and 
renewed where required. Probably new 
brake blocks, obtainable for a penny or 
two, may with advantage be fitted. 

Wheels.—The wheels may now be 
taken in hand. Remove the tyres from 
the rims, spin the wheels and see that 
they run true, and that the spokes are 
tight, and that their. ends do not pro- 
ject through the nipples. If they do, 
file them off flush, as this is a frequent 
cause of tyre troubles. If the insides of 
the rims are rusty, clean them well with 
emery-cloth, and give a coat of enamel, 
as rusty rims play havoc with tyres. 

Truing an Old _Wheel.—A_ wheei 
may be made out of truth by the break- 
ing of a spoke, one or more spokes getting 
loose, or as the result of an accident. If 


‘it is out of truth slightly sidewise, it may 
‘be corrected without removing the tyre ; 


but if it is much out, and especially in 
the round, then it is advisable to re- 
move the tyre. Also, there is the risk of 
the spokes protruding through the nipples 
far enough to cause trouble to the air 
tube. If the wheel is true in the round, 
but out otherwise, spin the wheel whilst 
held in the forks of the machine, and, by | 
holding a piece of chalk to the side of 


_ the rim, the part that is most out of 


truth will be marked. Feel the tension 


_of the spokes on this side (where chalked), 


and if very tight, slightly slack the 
nipples at this place, and then tighten — 
up those on the opposite side to the 
chalk mark. Care must be observed not 
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to overdo it at first; about half a turn 
should be tried, and then the wheel spun 
and chalked again. Should the nipples 
be a very tight fit on the spokes, it will be 
advisable to hold the spoke as close up 
to the nipple as possible whilst the nipple 


is turned with the nipple key. Otherwise’ 


the spoke may be twisted off or partly 
twisted instead of the nipple moving - on 
the thread. 
If there is unequal tension on the spokes 
the wheel will not remain true long. 
Should a wheel be out of. truth in the 


round, fasten a piece of wire across the . 


forks just above the rim, as close to it as 
possible. 
and observe the low places ; these should 
be chalk-marked, and the spokes let out 
on both sides at these places. Then find 
the high places, and tighten up. the 
spokes on both sides at these parts. The 
exact amount to slacken out and take up 
in the spokes can only be found out by 


experience, and will be governed by the 


tension already on the spokes and the 
amount the wheel is out of truth; but 


it is best to be on the safe Side. and. 


underdo it rather than overdo it, as a 
wheel can soon be pulled out of shape 
and be spoilt by unskilful handling. All 
the time the truing in the round is going 
on, a sharp eye must be kept on the condi- 
tion of the wheel sidewise, and this kept 
within limits. Frequent trials by spin- 
ning the wheel should be made, and want 
of truth corrected. When the wheel is 
true in’ both directions, and all spokes 
brought to an equal tension, the inside of 
the rim should be examined, and. any 
spoke ends projecting beyond the surface 
of the nipple heads filed off so that they 
cannot penetrate the tube. 

The 
taken off, cleaned by soaking in paraffin 
and brushing well with an old stiff brush, 
hung up to dry, and then treated with 
russian tallow. To do this properly, 
melt some russian tallow in a shallow 
tin dish, just sufficient to ‘cover the 
chain. Coil the chain, put in the tin of 
tallow, and stand on a stove, or place in 
a warm oven for an hour or so. Then 
hang up the chain.to drain off superfluous 


\ 


>< , 5 = pe —s 
s : A, : - we 4 a 
‘ s x 


TF, 


THE AMATEUR. MECHANIC 


Then turn the wheel slowly,. 


Chain: —The chain should be 
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tallow whilst warm, and wipe the chin. 3 


with a cioth. This 
lubricate the chain in every link and 
rivet, and will last for a considerable 
time. The outside of the chain may be | 
brushed over with graphite or blacklead, | 
if the machine is not fitted with a metal 
gear-case. 


will thoroughly — 


= 


_. 


Should an oil-bath gear-case | 


be fitted, the old oil should be emptied — 


out, then cleaned out with paratin, and) 
fresh oil put in. 

Free Wheel. — The free- heel dintets 
should be cleaned by running some 


liquid runs out fairly clean ; 


petrol or paraffin oil through it until the — 
then let — 


the petrol drain out, and lubricate with 


good oil. 
after being cleaned and’ oiled, 
probably been badly fitted on the hub. 
When the clutch is of the ratchet type, it 


If the clutch runs very stiffly — ; 
it~ has24 


will always make a certain amount of ~ 


noise compared with one of the friction 
type. 
clutch to pieces te clean it. 


such as rollers, ratchets, springs, etc., 


_ for renewals may be obtained separately. 
Free Wheel Clutch Slipping.—If a 


It is~not necessary to take the _ 
All “parts, ~ 2 


clutch slips when forward pedalling, it Re 


cannot be remedied by outside adjust- 


ment; it must be taken to pieces, and 


’ 
a 


the cause of slipping ascertained. The — 


fault may be one of the following: A. 


worn-out clutch, oil being clogged and — 
thus rendering the light springs used in 


free wheels inoperative, or the, springs — 


themselves may be weak. The remedy 


is: Before taking the cycle to pieces a 


Squirt some petrol « or paraffin through the | 
free wheel; with the machine on its” 
side, revolve the wheel rapidly, and let 
all the liquid drain out, then lubricate — 
with good oil. If this does not effect a 


a 


s 


ar 


cure, take the clutch to pieces and see _ 


what is wrong, and send to the makers _ 


for any new parts ‘required. Gummed- 
up oil and wear are frequent causes of 
trouble. 

Coaster Hubs. —For lubricating a 


coaster hub, ordinary oil is seldom suit- . 


able, as it simply runs out of the hub, 
owing to the heating of the brake. 


a 


To. a 


overcome this difficulty a proper lubri- — 


cant must be used. This is a non-fluid — 
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| oi melting at 356° F., made expressly for 
+ lubricating these hubs ; it can be bought 


of most cycle dealers. 


To lubricate, take 


_ down the hub, remove the brake clutch 


from the brake, and pack the interior of 


% the brake with lubricant, applying a little 


to all bearings of the hub. Then - fit 
together again, and if this is properly 


done, the hub will not give trouble for 


- twelve months’ ordinary running. 


Handle-bar Grips, etc.—See that 
erips on the handle-bar ends are tight ; 
if not, heat an iron rod or poker in the 
fire, and place up the end of the bar to 


heat it, drop a little solid-tyre cement 
- into the grip, and> replace. on the bar. 


_ 


a 
a 


The saddle may be preserved and im- 
proved by rubbing some castor oil well 
into the under-side of the leather. 
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if an old tube is available for use as 
patching rubber ; cut up the tube at the 
seam, and then into round. patches of 
various sizes. 

Removing Tyre Covers.—In a wired- 


edge cover the length of the wire is. 


such that the cover is held in place 
within the rim, yet it may be removed 
without much trouble when so desired. 
In the case of the beaded-edge tyre the 
cover is, in a sense, dovetailed to the 
rim by the internal pressure of air bearing 
on the heel. of a wedge-shaped endless 


band. This will be found clearly illus- 
‘trated in Figs. 2 and 3 below. 


To remove a wired-on cover, take off 
the valve cap and valve spindle, so 
deflating the tube, turn the wheel so 
that the valve is uppermost, undo the 





Figs. 2 and 6—Sertions Through Cycle Wheel Rims and Tyres, Showing Wired-edge and 


The tool kit should be overhauled to 
see that all necessary tools and the repair 


outfit for tyres are in order. 


Tyre Repairing.—This may be under- 
taken very profitably by the rider. A 
cover may often be saved from ruin if, 


-. when a slight bulge appears, it is at once 


- 


taken off and properly repaired from the 
inside, instead of waiting until it develops 


‘and finally bursts. 


os 
¥ 


Tyre-repairing Outfit.—The outfit 


for repairing cycle tyres should’ consist 


of a tube of rubber solution,some french 
chalk, canvas or fabric for repairing the 
cover,’ glasspaper, valve rubber, and 


sheet rubber for patching the punctured 


_~ 


4 _ but a better and far cheaper plan is to , 


Be 


tube Such outfits can be purchased 
from any cycle repairer or stores, and 
range in price from fourpence upwards ; 


buy the articles separately, especially 


Bey sp. Re IE Recs 


-Beaded-edge Covers’ Respectively 


thumb nut, lift the wheel off the ground. 
for about 1 in.,'and, pushing the cover 
from the worker, put the wheel on it, 
so as to’ hold it in’ position. Next 
select two well-worn pennies or other 
large coms, or the handle of a spoon, 
or other convenient tool; push one 
between the rubber cover wire and the 
rim, about 2 in. from the valve, but be 
very careful not to nip or cut the tube. 
Then push in the second about 3 in. from 
the valve. The coins do not go in more 
than 4 in., and are therefore not liable to 
injure the tube. Bear down on the two 
coins for leverage with two fingers of one 
hand, while pushing back the wire on 
each side with the-sther hand; the tyre 
will then come off. 

Beaded-edge covers are so easily re- . 
moved that special instructions are un- 
necessary. ; . 


- 
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Repairing Inner Tube. sBupiose that 
the cover has been removed from the 
rim. Examine it both inside and outside 
for thorns or flints, remove the mner tube, 
and slightly inflate it. Have handy a 
bowl or basin containing water, immerse 
the tube in this for about 6 in. to 8 in. 
at a time, slightly stretching; go care- 
fully round the tube until a leakage is 
manifested by the air bubbles rising to 
the surface. Now mark the puncture 
carefully with an indelible pencil, and 
select a patch large enough to cover the 
puncture. For a mere pin-prick a round 
patch about 2 in. in diameter answers ; 
for a burst, allow 1 in. at each side for 


overlapping. Thoroughly clean the patch ~ 


and the tube round the hole with glass- 
paper, cover the parts with solution, and 
lay both aside for about ten minutes to 
get tacky. Then place the patch on the 
tyre and press down with the finger and 


thumb. Sprinkle a little french chalk 


over and around the patch, and try the 
tube in water again to see if there is still 
any leakage. 

Repairing Leak at Joint. — Should 
there be a leakage at the joint, it will be 
better to take it apart rather than try to 
patch this up. With a brush apply a 
little benzoline (benzine) to the joint, 
keeping the tube slightly stretched, and 
on contact with the solvent the old cement 
will be dissolved and the tube will be 
found to separate. Turn one end inside 
out for about 3 in., clean it, and put some 


cylindrical object of a suitable size into 


the turned-back piecc. Be careful that 
the tube is not twisted. Clean the out- 
side of the other end’ and draw this end 
over the other one to within 14 in. of the 
extremity of the first one. Then coat 
with solution and lay aside to get tacky. 
Double one end back over the other, 


and allow sufficient time to dry. Then 


remove the cylinder from the tube, and 
_ pull the inner tube out straight ; the joint 
is now complete. 

Re-seating the Valve.—Ifi the inner 
tube has suffered badly in the way of 
punctures round about the valve, or is 
found to leak under the old seating, it is 
best to select a new place in the inner tube 
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~ cover. 






for the seating. To remove the old valve, 
take off the two lock nuts and plug, 
unscrew the nut, and take off the metal | ss 
washer; the Pee stem now can be é 
easily pulled out. Solution over the hole | 
a patch a little larger than the old seating. © 
When the new position of the valve has — : 
been selected, thoroughly clean a ere. 
on the inner tube about 3 in. by 2 in. with ~ 
glasspaper. Now cut from a piece of | 
patching rubber an’ oval-shaped piece - 
about the same size for thickening the ; 
tube, make a round hole in the centre of | 


ak 


Fie 


each about 4 in. in diameter, and solution — 
the patch to the inner tube, taking care — 


that the two holes come together. Wet | 
the valve stem, insert it in position, sited 3 
on the metal washer, and screw up the 


nut, so as to make an airtight joint:; eg 


Outer Covers.—Examine the insides 
of the covers for any damaged places in — 
the canvas. If SO, clean with benzoline : 
and solution on a piece of prepared — 
fabric much larger than the nee 
part. 

Replaciis Covers.—Again place - ihe" 
valve hole at the tcp, and with the wired 
edge in position underneath drop the — 
valve socket through the hole, and screw : 
on the thumb nut. Next tuck in “the 
tube, and replace the wire, beginning at — 
the valve and always working towards the — 


(7 ences a me 


“machine, because at the final strain the — 
- worker is free from the forks. 


If a tyre — 
has never or seldom been removed it — 
fits very tight, and then the easiest way 

is to lash one side of it in position So that 

it will not slip out, and tuck in the tube 7 
and wire as far as is possible with ease; _ 
then pump in a little air to prevent nipping. — 
With one hand hold the wire, and with 
the other press it into the channel of the | 
rim. Try again with two hands; again — 


act as before, and so on, till at last the 


tyre slips into place. At this point many | 
go. wrong, for they pump up and ride off. — 
The milled nut must be loose and the wired — 


edge pressed into its groove evenly all 


round, without the inner tube in any — 


place lying between the rubber and the — 


metal rim; otherwise undue pressure — 

may cut a large hole both in the tube and — 

When the wire fits properl7 all - : 
: 
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round, tighten. up the valve and. replace 
spindle, etc., as before. 
Fixing Panéture=proof’ Bands.— 
ie When fitting a puncture-resisting band 
_ to a cover, remove all the dirt and mud 
possible with a good stiff brush, rub a 
rag or cloth dipped in benzoline round 
the outer cover, and roughen the tread of 
the cover with a file or rasp. The tyre 
is now ready to receive its first. coat of 
- solution. Apply the solution with a 
small brush, with which it can be rubbed 
into the cover better than with the fingers. 
> While the solution is drying or getting 


tacky, clean the band and cover it with © 


_ solution in the same way, taking special 


ss Lighting a 


A. 
bucket, and is commonly used in the 
. open air. Long years of experience have 
shown. that coke is practically the only 
. suitable fuel for the above purpose, as it 
pavords: smoke, ete. 
Coke, when added to a coal fire that 
feb been burning for some considerable 


“time, will more or less readily ignite ; but 


to start a fire with coke only, in any of 


the ordinary types oi fireplace or range 


met with in domestic households, is prac- 
- tically impossible. 
- applies to a very large extent to lighting 
the jointer’s brazier in the open air. Merely 
throwing in paper, wood, coke, and then 
applying a match will not accomplish the 
desired result, even when that dangerous 
expedient of emptying paraffin « over the 
fire is resorted to. 
Generally speaking the best and ‘utc: 
é est mode of procedure consists in first 
covering the bottom of the bucket with 
ya layer of coal broken to the size of a 
walnut or small egg ; cover this coal with. 
ag crumpled paper, or, better still, wood 
wool or shavings ; then place in the wood, 
3 about six or twelve pieces about 1 ft. 


Rc at its 
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‘ JOINTER’S ”’ fire is contained in a. 


The same statement. 


care that the solution is well applied 
round the edges of the band. By this 
time the cover should be ready for its 
second coat of solution. This should be 
rubbed on a little lighter, so as not to 
disturb the first coat. Give the band 

- another coat, and allow this to remain for 
-about an hour to get dry. The band will 
ncw be ready to fix on the cover. First 
roli up the band, apply the end of it to 
the cover, and unroll the band about 
3 in. or 4 in. at a time on to the tyre. If 
the band is too long, cut off the remainder, 
so that it makes a neat joint. Press down 
the band from the centre and work to the 
edges, to remove all air bubbles. 


Bucket F ire 


long, by, say, 2? in. These sticks should . 
be so placed on end in the fire bucket as 
to form a very crude resemblance to an 
army bell tent, or cone ;. that is, the lower 
ends of the sticks should be spread out 
well towards the sides or inner periphery 
of the bucket. Then lightly arrange the 
coke, which should be in lumps varying 
in size from, say, a walnut to a cricket 
ball, round the cone formed by the sticks. 
Pile on the coke until the bucket is full, 
leaving the upper ends of the sticks pro- 
truding through the top of the mass of 
the coke, or just visible at the top. A 
small quantity of paraffin may now be 
poured over the whole, though a little 
practice in laying will speedily enable one 
to secure perfectly certain and reliable re- 
sults without using this inflammable stuff. 
On applying a lighted match at the 
bottom, the flame will immediately run up 
the wood core or centre of the fire; and 
as the wood is consumed, a central flue 
is formed, accompanied by the rapid igni- 
tion of the surrounding coke. Ultimately 
a glowing crater of coke is formed in the 
‘centre, which forms a good nest for the 
metal pot. 
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RUBBER stamps are universally employed 
‘for printing names and addresses, mono- 
grams, etc., and for numbering, dating, 


labelling, cancelling, and checking docu-. 


ments, etc., where the same words or 
sentences or combinations require to be 
used a number of times. It is also possible 





Fig. 1.—Setting Type 
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to produce rubber stamps that will give 
a facsimile of a signature which may be 
used for endorsing all ut official docu- 
ments. 


It is not surprising, therefore, that the 


manufacture of rubber stamps has become 
a flourishing little industry, but without 
entering into. the professional aspect of 


the manufacture of rubber stamps, the 








4 


subject may be approached Bonn the : 
amateur’s point of view to see how rubber — 


ee 
ae 


ae 
stamps may be made at small cost. Shi 
- Setting up the Type.—The best ES 
method of proceeding is to have steel type 
and to take a cast from these in type a 
metal, but as this would be somewhat 
> eg 
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costly fhe amateur ‘. generally content 
with ordinary printers’ type, which may 
be bought, together with some spaces or 
blanks, from a dealer in printers’ materials. _ 
“The kind of type required will depend a 
upon the number of letters to be included — 
on the stamp, and also upon their dis-_ 
position, but for most purposes ~small, Me 
capitals will be suitable. The type shold 
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; be set up in a type-holder (Fig. 1), and of 


course reversed—that is, beginning with 


the last letter of the line and spelling — 
Each line of type should be 


- backwards. 


"divided from the next by a lead (a piece 


Fig 3. ctr Se Weaged in Frame 


a 


of thin spacing), cut the wile length. 


When all the letters are put together, 


spaces should be put in to fill up the blanks 


and the whole tied together (Fig. 2). 
The type is then transferred to a metal 


the level of the type; 
necessary to fill them in until they are 


box or forme, and tightly wedged so that 
- it cannot move (Fig. 3). 


It will be found 
that the ordinary spaces are much below 
therefore, it is 


level with the bottom of the letters. 


This difficulty could be obviated by having 


special spaces cast of a proper length, but 


the amateur may use pieces of ordinary 
rubber of about ¢ in. thick, which may be 


it together (see Fig. 4). 


SOE S 
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cut to fit the blanks ‘and pushed into 
position. _ 

Making the Mould.- A piece of nat 
tinplate about 6 in. long and 1 in. wide 





is now cut and bent into the form of a 


rectangle which will enclose the type, 
leaving a small equal margin all round. 


This should be fixed in position so that it 


cannot move, and should be wired to hold 
The inside of the 
mould and the top of the type are now 
Bently oiled with a soft brush to GPE 
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the plaster used in the next operation 
from sticking to it. | 

A little plaster-of-paris is now made 
into a soft smooth paste with cold water, 


and then with a knife or spatula pressed 





Fig. 4.—Mould Ready for Casting 


ie arcs 


Fig. 5.—Mould in Clamp 


well into the mould until it is rather 
overfull ; 
piece of tinplate and the whole is sub- 
mitted to pressure either by means of a 


upon the plaster is placed a 


clamp (Fig. 5) or in a press. After 
standing two or three hours the pressure 
may be released, the tinplate may be taken 
off and the mould carefully lifted straight _ 


vs 112, , 





upwards, when if will bring the iat Fes ‘enclose. the: cast, to. cick it is od oe ae 
east with it. The wire is then removed, — binding wire, thus forming the mould for a 
the tinplate opened out and the plaster the rubber stamp (Hig. 7). -On this the — 
cast: removed. letters are sunk and in their right position: — a 


The cast should be dried very slowly Moulding the Rubber.—A pleca, CE ie Me 


nes 








| 
Fig, 6.—Trimming Cast Fig. 7.—Cast with Surround to Form Mould zr. 
mixed uncured (unvulcanised) rubber 
sheet should be cut of such a size that it — 
requires pressure in order to get it into — 
the mould. It needs to be warmed a 
little to render it more pliable, after which — 
it may be pressed into the mould, a piece _ 
of tinplate just fitting the mould should _ 
be placed upon it, and the whole put into. 
a small clamp, which should be screwed 
‘down tight (see Fig. 8). The clamp is — 
made of sheet brass, and has four small 
bolts with wing nuts passing through — 
holes in the two plates. The brass should _ 
not be allowed to come into contact with 
the rubber, as copper and copper alloys © 
ee roe  . exert a detrimental action upon TOs Noa 
i ae rc pote Sag ur ACRaten eon eee. ° “especially when heated. i? 
Rea ae re eee es Curing or Vulcanising.—The. mee 
ae _ Fig. 8.—Mould and Rubber in Clamp jn its clamp should now be placed in a _ 
ee | | : vulcaniser, in which the heat will cause the 
at first, then in an oven at the temperature rubber to combine with the sulphur with 
of boiling water till it is perfectly dry. which it has been mixed, thus forming a 
oe The cast may now be carefully faced durable substance. There are severaltypes / 
and cut to a proper size with a sharp of vulcaniser, but those here described are 
chisel (Fig. 6). After this is done a more particularly suitable for amateur 
ae of tinplate about 54 in. long and work. _ Fig. 9 shows an autoclave, which - 
2 in. wide should be cut and bent so as to consists of a stout ORE or gun- melas 
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“cylinder closed at the bottom, but open 
at the top, fixed in an iron sheath which 
_ serves as a Stand or support. The top, 
- gun-metal, is provided with small openings, 
one for a safety valve, one for a pressure 


Bepiow- off valve. lia pressure gauge is used 
the temperature is easily calculated. A 
Ptieaty iron bridge clamp is fixed to the 
- sides of the cylinder, but falls back when 
- not in use for the purpose of lifting the 
top ; when in use a bolt on it is screwed 


in position against the pressure, the whole 
being made tight with a ring of lead. This 
~ autoclave may be provided with a false 
bottom, but if such is not the case a ring 
Bef. brass is .made rather smaller than the 


of perforated metal for supporting the 
ticle to be heated. Fig. 10 is a section 
ie of the autoclave. | 

When the work is ready for the auto- 
| clave a little water is put in the bottom 
F the cylinder, the object to be. heated is 
placed in, the cover is put on, the clamp. 
% brought over and the bolt screwed down 
petiaht then the autoclave i is heated vas 


~~ 


8 Brion burner. Yor quickly the pres- 
sure rises and as soon as a temperature 
a of about 290° F. (about 143° C.) is reached 
steam blows off through the safety valve, 
which has previously been set for that 
‘purpose. After the requisite length ‘of 
time, which may be 19, minutes to 30. 
ae a he | 
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gauge or thermometer, and another for a » 


| down tight so as to hold the cover firmly © 


cylinder, and upon this is placed a circle 


N 


aeriee the Finer doald be turned out, 
the blow-off valve opened, and as soon 


as the pressure has run down to zero, the — 


cover may be taken off, and the clamp, 





Fig, 9.—Autoclave 


; | 
containing its now vulcanised or cured 
rubber stamp, removed. 

Another form of vulcaniser is shown at 
Fig. 11, this being a hot-air bath con- 
structed of stout sheet copper or iron 


“and heated by means of a bunsen burner. 


It is provided with a thermometer, and 
also a thermostat, which keeps the tem- 


* perature constant by regulating the size 


of the flame, the gas having to pass 
through the thermostat to the burner. . 
In place of the air bath, an oil bath 
may be employed, this being similar to 
‘the former in construction, but being 


jacketed and the jacket being filled with | 


oil. In either case it is necessary to place 
“the object to be vulcanised on a shelf 
inside the oven as near the thermometer 
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x 


bulb as possible, for if it should be placed 
on the bottom of the oven, the tempera- 


ture there being much higher, it would 
certainly be ruined. 
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The time of heating will be about 10 
_ to 30 minutes at from 260°. F. to 295° F. 





Fig. il .—Hot Oven for Vulcanising Rubber 


Staines 


aN 


The rubber stamp is now removed from 
the mould and is ready for fixing on its 


support (Fig. 12) 
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Fig. 12. C2htoaatine: ‘Ribbe 


Stamps on 


\ 





— 


Handle 


“examples : —(1) Methyl violet 1. 0z., 








Fixing Sane on ‘its. Suppertar a 
Rubber stamp handles have flat. brass Z 
plates in various ‘shapes and sizes. The — 
face of the brass is usually left rough to. 
give a better “‘ key ” to the cement, this 
being of the solid kind used for cementing > 
on bassinette tyres, and consisting of a- 
variety of marine glue. The brass is i 


warmed slightly in a burner, the tyre 


cement rubbed on, heat again applied, — 
and the rubber stamp pressed into position. — 
If properly done the cement will hold ib 


i 


quite firmly (see Fig. 13). 


Pads and Inks.—A pad may be i, : 
by cutting a piece of hardwood 4 in. by — 
21 in. by 4 in. and planing it smooth. — 
This should be covered with tinfoil, glued j 
on. Upon this should also be fixed a piece _ 


= 


of thick but close flannel, gluing only the ~ 


-under-side so. that the top is not fixed 


down to the wood, but is simply stretched” 
across it. Over this nay be fixed a piece — 
of fine cotton. " 
With reference to-the ‘inks, ihe. usual 
colour is violet, which is obtained with — 
methyl violet, but any colour of ink may — 
be employed using the appropriat aniline < 
dye. The following may be taken as 


2 | 
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glycerine 16 oz., water 8 0z., rectified 
spirit 8 oz.; (2) Aniline blue 4 0z., gl yoetinidea 
16 oz., water 16407. (3), Gennar violet 
1 part bas with six cae of glycerine z 
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Facsimile Kitoerock Stamps. Tn 
Ma making rubber stamps of signatures, 
’ particular care in all the processes is 
ee essential. Coat a piece of flat metal 
_ plate evenly with melted beeswax to a 
depth of about 7; in. Before this has got 
quite hard write ‘slowly what is required ; 
a make the pencil or stylus penetrate to the 





metal, quite through the wax, from end 


to end of the autograph. Clear out any 
‘shavings or chips of wax that may clog 


2 
LOX 


C the writing. Sift some~ plaster-of-paris. 
dry the powder. 


_ through fine muslin ; 
os in an oven, making ib hotter than the 
hand can comfortably bear. Grind it up 


ae 
ag Prenat is only one remedy for effectually 


dealing with dry rot—the entire removal | 


ti 
i: of the floor joists and plates, and reinstate- 
ae ment by well-seasoned timber, with ample 
i rentilatton provided by continuous cur- 
“ rents of fresh air, broken up and so dis- 
a tributed as to equally affect all parts of 
~-* the floor, as the corners and sides are very” 
E liable to become affected with rot. Allow 
a: _ a clear air space of about 9 in. below the 
floor, and cover the ground underneath 
with a layer, not less then 3 in. thick, of 
good concrete. 

Linoleum, when fitted closely round 
rooms, is often found to be a contributory 
cause of dry rot, where the lightest sus- 
‘picion of dampness is apparent. Lt: 6x5 
cludes the passage of air, and if used at 
all should have several inches of margin 
~*~ round the room. If closely fitted, it 
vo should be frequently examined, and 
Be taken up for ane purpose of airing the 

boards. 
3 _ To remedy ne rot, remove all timbers 
‘a affected, including skirting, grounds, plugs, 
a blocks, etc. Take down fender walls; and, 
a if there is no concrete, put 6 in. of good 
cement concrete over the ground. See if 
_- there is any dampcourse, and, if so, whether 
it is above ground level outside. 
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; DRY ROT IN FLOOR TIMBERS 


Secure 


115 
with a pestle and mortar to remove all 
traces of lumps, then sift again. Replace 


in the mortar and add enough water to 
make a thick cream, using\the pestle to 


get thorough mixture and to leave no- 


unwetted powder. 
the wax-autograph and pat it with a 
light stick, so as to force the cream into 
the grooves of the writing. When the 
cream has set quite hard there should. be 
a. perfect facsimile. A similar procedure 
will obtain the true mould from the plaster 
facsimile, and the rest of the work is 
precisely as already described in this 
chapter. / 


if 


ag > Dry Rot in Floor Timbers 


Pour the cream upon 


bricks back and front, of 9-in. by 3-in. | 


iron ‘‘ School Board ’”’ pattern, in prefer- 
ence to terra-cotta ; and if there is a solid 
floor in a rear room, carry 3-in. iron or 


: sameness pipes | under to. outside w all, as: 


“dead end ”’ is often the source of the 
ieuble 
an adjoining room there may be a solid 
partition beneath the floor ; if so, knock 


Even with a-boarded floor in © 


out a few bricks to secure passage of air. 


The new fender walls must be built 
“honeycomb ” to secure effective ven- 
tilation. 


Coat all brickwork to top of skirting, : 


back of door jambs, where affected, con- 
erete and fender walls, with Solignum or 
Carbolineum, used hot, and well worked 
into joints of brickwork. (A solution of 
corrosive sublimate is even more deadly 


~ to the fungus, but it is a dangerous poison.) 


Similarly coat all round new joists, 
‘sleepers, etc., including ends, and, when 
fixing, keep ends an inch clear of the walls. 


Coat under-side of floorboards and keep 


edges and ends #in. from wall. Also treat 
in similar manner back of skirting, door 


\ 


jambs, and any grounds, blocks, etc., next. 


wall. Care must be taken to keep the 


Solignum clear of faces of any wood to be. 


painted, and from splashing the piace 


of wall. 


~ 





CopPpeR and iron pans used as cooking 
utensils often require to be re-tinned. 
The process of tinning in both new and 
old work is identically the same. but with 
the latter more time has to be spent in 


cleansing the metal, and thus preparing 


it for! its coating of tin. New work 
requires only to be treated with spirits of 
salt previous to the application of the 
tinning fluxes. 


TINNING COPPER VESSELS 


Cleaning.—The usual run of copper 
utensils, such as stewpans, stock-pots} 
bain-maries, gravy strainers, etc., are 
mostly cleaned first by burning off—that 
is, placing the vessel over a fire and heating 
it up gradually until all the fat is burnt 
off from the pan and under the handles. 
This burning may be done over an ordinary 
forge fire or in the fiame of a gas blow-pipe, 
the vessel being moved about so that the 
grease from the whole surface is burned 
off. If the pan is allowed to become too 
hot, the copper will soften, and require 
to be hardened by hammering all over 
when cool. 


The grease may be removed without 


burning by immersing the vessel in a 
warm solution of ten parts water and one 
part caustic soda. To prepare the solu- 
tion boil the water and stir in the caustic 


soda with a glass rod. Remove the ‘pan 


from the solution, quickly rinse in cold 


water, again immerse in the solution, and 


then again rinse in water, rubbing with a 


pad of tow or a fibre brush whilst in the 
116 


_ fittings. 


All grease should now have beer 


water. 


‘removed. 


After the fat has been burnt off. or 


otherwise removed, the next step 18..tox ei 


immerse the pan in spirits of salt (muriatic — 
acid) contained in an earthenware vessel. 
If the pan is very dirty, make it hot and 


cool it in the acid, being careful not to_ iS 
inhale the fumes that will be given off. 
Still more vigorous -cleansing -will be re- — 


quired now, if the pan was overheated | 
when burning off ; 


each immersion, being necessary: Having | 


immersed the pan in the spirits of salt, . 

stand it in the open air, and with a mop 
of old sacking tied on to a stick, keep it — 
_well doused with the spirits until the pan _ 
is clean ; this may be in a long or a short | 


time, according to whether the pan was 
very dirty or only slightly so. Nee 

Scouring.—When the pan is clean 
rinse in water and scour it with a mixture 
of equal parts of fine coke-dust, iron scales, | 
and salt, applied with a piece of tow. . 
This scouring must be done very thor- 


oughly, so that all parts of the metal will 


afterwards take the tin and render un- 


necessary. any touching up with solder. _ 
It requires practice to know when a vessel _ 


alternate immersions — 
in nitric acid and spirits of salt, and a 
“scouring with coke- dust, salt, etc., between | 


? : 


a 


ne 
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is clean enough for. tinning. Attention Oe 


should be given to the handle and any — 
The heads of the rivets that 
secure the handles should be scraped 


quite clean with a piece of wire, one end 


of which has foes Cras toa: chisel 
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shape. 
tighten it up by hammering the rivet- 
~ aca upon a mandrel. 


py tion of. cyanide of potassium ; 
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If the handle is cine loose, 


inning.—The pan is now ready to be 


tinned. The outside and those parts not 
‘to be tinned must: be protected from the 

oxidising action of air when the metal. is 
hot by wiping with strong brine (salt. 
and water) or with moist whiting, or with 


a mixture of salt, whiting, and water. 
The border or rim of a copper stewpan 


‘should not be so coated, as it is to be 
tinned. Allow the coating to dry before 
_ proceeding further. 
be tinned 
(killed spirits), and sprinkle with finely 
_ powdered sal-ammoniac ; 
_ prevent the oxidation of the copper and_ 
- tin when hot. 
_ rim for tinning; the depth of the latter 
may be marked round with a pair of 
" compasses. 
heated uniformly over a forge fire or 
__ large blow-pipe flame until a stick of pure 
_ tin, which is rubbed upon the inner surface, 


Rinse the surface to 
with clean chloride of zinc 


these fluxes 


Take care to prepare the 


~The pan should now be 


melts ‘atthe end. The molten metal is 


quickly diffused over the parts to. be 
_ tiined with a pad of wool or tow; 
€are to properly tin the rivets, or they 
might possibly leak. 
_ thoroughly clean there will be no difficulty 
in tinning and wiping it. out in one heat. 
With cotton-wool and a little sal-ammoniac 
‘wipe out very carefully, and then cool . 
_ the pan in plenty of clean water. 
- pan were allowed to cool slowly out of . 
_ the water, it would have a dull, discoloured 
appearance, instead of a silver colour. 


take 


If the vessel is 


If the 


Small patches, where the tin did not 


_ adhere, will become evident if the copper - 
was not well cleaned. These patches may 
_ be touched up by well rubbing with a 
lump of sal-ammoniac while the tin is in ~ 
a molten condition. 
immerse the pan ‘and wash off the burnt 
_ whiting which was applied to protect the 
outside of the pan. 
_ scour the inside with silver sand, rinse in 


.On cooling, again 


With a wisp of tow 


water, and wash the outside. with a solu- 
this is a 
_ deadly poison, and should be applied with 
os i on the end of a stick, keeping the 
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_ TINNING KITCHEN UTENSILS 


hands free from it. If the pan was not 
made too hot in tinning, this solution will 


instantly remove all dirt, and give the — 
A piece — 
of cyanide about as large as a walnut is _ 


copper its original bright colour. 


sufficient for a pint of water. 


_ After cleansing the pan with the. } 


cyanide solution, rinse with water, and 
clean the rivets with silver sand, using a 
brush and a sharp-pointed stick. 
the handle and rivets are thoroughly 
clean, scour the outside of the pan, and 
then with a fresh piece of tow and fresh 
silver sand finish off the inside, finally 
removing all stains from the fire, flux, 
etc. 


ie.* “ at y + 


phy ee, 


When > . 


The sand should be worked round 


in one direction only to give a neater — 


appearance ; 
of the inside is made by rubbing with a 
cork. 

When vessels of intricate shapes are to 
be tinned, and it is found impossible to 
wipe them out as before described, they 
are heated to a temperature a little above 


the melting point of tin, flux is thrown 
in as usual, and the molten tin is poured 


an even mark on the bottom 


in from a ladle, the article being then © 


tilted about over the fire or blow-pipe 


flame until the whole inner surface is — 


coated ; superfluous tin-is then poured 
out. Anotigr method is to coat. the 
outside with vores, and, holding the 
vessel with a/ pair of tinner’s tongs, 


immerse it in molten tin, tilting it so as 


to allow the spare tin to drain out. 


TINNING IRON VESSELS 
Wrought-iron vessels are re-tinned in 


practically the same manner as are copper 


ones. First scour @he article with sand 


and water, immerse m warm dilute hydro- — 


chloric acid until the surface to be tinned 


is clean and free from black patches, and _ 


then scour again with pumice-stone and 
water. Then proceed exactly as with the 
copper pan, though if it is convenient the 


> 


vessel may be immersed in molten tin — 


instead. When immersing the pan, the — 


open top should be held farthest from the 


worker, as the molten metal, when it Pe 
comes into contact with the damp sur- 


face, boils and “ spits.” 





Many pitfalls are to be met with in the 
apparently simple task of mounting or 
unmounting photographs, owing to the 
delicate nature of the prints, and their 
susceptibility to certain impurities com- 
monly present in mounts. and adhesives 
not specially prepared for photographic 
use. 
- written for the handyman who knows 
nothing whatever of photography. The 
serious photographer purchases appli- 
ances, mounts, and ‘special adhesives for 
the work, but it is here assumed that the 
reader has no desire to do so, having 
' perhaps but one photograph@with which 
he wishes to deal. . 
Unmounting a ‘Photograph. — The 
task of unmounting a photograph is 
far more difficult than that of mounting 
one. A person often wishes to’ remove 
a picture from its mount, either because 
the mount has become dirty or damaged, 
or it does not suit one’s ideas: Fashions 
in mounts change frequently, but it is 
not advisable to pay too much attention 
to them. | : 
The unmounting of a print is made all 
the more easy if the photographic process 
is known; but assuming it is not, the 
photograph attached to the~-mount is 





simply laid in clean cold water until the~ 


photograph comes easily away without 
any pulling. Cold water cannot hurt 
any plain (uncoloured) photograph. If 
the mount is a very thick one part of it 
may be torn away, or split down from 


“Ss 


Mounting and Unmount- 
ing Photographs _ 


This chapter has been especially. 


-or perhaps less, will be enough. 
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the edges, before and even during the 
‘soaking, in order that the water may 





the more quickly reach the adhesive at~ 


the back of the print. In some cases 
photographs have been hardened, glazed, 
or made more or less impervious “to 
damp or water, in which event water 
will get more easily at the adhesive 
through the back than from the front of 
soaking 


the picture. The- time “for 


depends upon the quality of the mount, _ 


print and adhesive. 
the mount, whereas in some cases an hour, 


original. mount will in all cases 
destroyed. 


While the cold-water treatment serves 
in most cases, there is, however, one 


important exception, namely, those prints 
that have been “dry mounted.’ Dry 


(or hot) mounting is used nowadays very 


‘largely by the highest-class firms, and 


those doing immense. quantities of com- 


“mercial work. ~Photographs upon show- 
cards, etc., are nearly all dry-mounted. 
The process consists of placing between 
the dry photograph,and mount a piece of 
tissue paper coated on both sides with a 
solution of shellac, then applying heat 
and pressure with a hot flat-iron or in 
some other way. The heat- melts. the 
shellac, and the picture becomes firmly 
attached to the mount. To unmount 
these pictures it is necessary to apply dry 


heat, so as to soften the shellac, and this _ 
118 . x 


T'wo or more days 
may elapse before the print will leave 


The 
be 
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Je pier be’ Bab by warming the. ale and 
_ front of the picture before a fire. 

_ ~ In bygone days it was customary to 

. _ place photographs and mounts in hot water 





pate 
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ne. 1.—Pulling Mount Off Print : 
Method © 


in order to Pei them, and hot water 
may be used to-day, but only if the 
worker is certain that the picture is upon 
’ what is known as albumen paper. From 

about. the year 1860 to about 1890 
almost every photographer used albu- 
men paper for his photographs, so that 
most pictures of a brown tone taken 
_ during that period may be placed in hot 
water, and the operation of separating 
_ mount and picture facilitated. Albumen 
_ papers are now quite out of date, their 
place having been taken by gelatine 


oS 


_ _—hence the necessity for prolonged soak- 
ing in cold water in- cases where the 
_ kind. of paper is unknown. 
When a picture and mount have been 
; Ben lenis: for some time, the process of 
separation may be assisted mechanically, 
-should the picture not leave the mount 
_ of its own free will; but the greatest 
- caution is necessary or the print may 
be torn. The mount should always be 
pulled or torn from the print, and never 
the print from the mount. The best 
plan is to lay the dampened print and 
iit upon a flat surface, print side 
downwards, and to bend back (or break) 
the mount from the print. If a finger is 
_kept on a loosened corner of the print and 
the latter pressed down, all the break- 


ey TN et 


; _ ages or tears will be in the useless mount - 





= ‘MOUNTING AND ‘UNMOUNTING PHOTOGRAPHS 


it to dry naturally. 


_ papers, which are ruined in warm water | 


(see Fig. 3). 
be repeated if the print is badly curled. 


119.“ 


“(see Fig. 1). If, on the other hand, the 
picture is laid face upwards, ‘and any 
attempt is made to pull back the print 
from the mount, the picture will be the 
first to suffer (see Fig. 2). When the 
print is released from the mount it 


should be soaked in water, and any ad- 


hesive or bits of the mount removed 
from the back by rubbing them off with 
the finger tip. 

To dry a print, lay it face upwards on 
a clean piece of white blotting-paper, or, , 
better still, on a clean duster, and allow 
Any attempt to 
hasten drying, either by applying heat 
or by placing between blotting- guages 
may possibly ruin it. 

-Unmounted prints, both those cute 
new and those taken from mounts, often 
require to be flattened or straightened 
out ; photographs have a habit of curling 
badly, and any other than the proper 


method of flattening them. may cause a — p 


tear. The correct method is to place the 
print on a piece of glass or smooth 


board (a table will serve), making it as 


level as possibie and having the face or 
curled side downward; a flat ruler is 
placed at one end or corner and firmly 
pressed down. Next, the corner or edge 


nearest the ruler is held firmly, and the 





Unsafe 


Fig. 2—Pulling Print Of Mount : 
Method 


whole print drawn sharply under the 
ruler, the latter being kept stationary 
The process may need to 


Mounting.—In mounting a_ photo- 
graph properly the two chief considera- 
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tions are the mount and the adhesive, , 
because should these contain any im- 
purities the print may fade very quickly. 
Most cases of fading may be blamed to 





Fig. 3.—Straightening Curled Print 


carelessness in fixing and washing the 
print properly when making it; but 
“many cases of fading may be traced to 
the method of mounting or to the mount 
itself. It is advisable to purchase a speci- 
ally-prepared mount or to use really good 
cardboard or stout paper. Common card- 
board oiten contains chemicals (particu- 
larly sodium hyposulphite) that cause 
fading. The darker shades of card are 
generally tne purest, but perfect white 
mounts, aS well as those of any, other 
colour, may be bought from  photo- 
graphic dealers for a few pence. 

The adhesive or mountant should not 
consist of office gum, flour paste and other 


rough -and-ready adhesives commonly | 


used in the household ; these will stick 
the print to the mount, it is trie, but 
their acidity or other imperfections will 
cause the picture to fade. The most 
commonly used mountants for photo- 
graphs are starch, dextrine and gelatine. 
Starch is used by the majority of pro-_ 
fessional photographers. Any kind of 
ordinary laundry starch will. serve. 
Rub up a little starch with cold water 
in a small basin until it forms a very 
smooth, cream-like paste; pour boiling 
_ water upon it, stirring constantly until 
it jellifies. There i is a little knack in doing 
this, and should the mixture not jellify 
properly it should be thrown away and 









a Pati start made : or the wixtites may ee 
be boiled. Another plan is to rub up ie 
1 part of starch into a paste with 2 or — 
3 parts of cold water; have ready a - 
saucepan containing 6 to 8 parts of boil- 
ing water, pour the rubbed-up starch — . 
into it, stirring well all the time, and — 
allow to boil for five minutes (a “ part Nea 
named above may be an eggcupful). All 
starch mountants should be free from — 
lumps, allowed to cool and the top skin 
‘taken off before use, but they should not Be. 
be kept longer than two days. . — ay 
There are two methods in common E 
use for the mounting of photographs—the . _ 
“wet” and the “dry.” By the dry 
method, however, is not meant the hot 
or shellac system already referred to, 
that process being almost out of the — 
question for inexperienced workers. The 
surfaces of most photographs are soft — 
and sticky when wet or damp, and may — 
be ruined if roughly handled or anything 
is allowed to become attached to them. 
To mount a print by the wet ee 
first place the print in clean cold water, 
have ready a piece of glass (the patton 
of an enamelled pie-dish, Fig. 4, serves — 
as well, if large enough) ‘and thoroughly id 
wet it. Then place the soaked picture 
face downwards. upon it and dab off the e 





Fig. 4,—Using Enamelled Dish for Supporting 
' Print 
4 ‘ { 


~9 


superfluous water from the back with a 


clean duster or piece of blotting-paper. _ 


The wetting of the glass or dish bottom. — 
is absolutely necessary. If the soaked 
picture be placed face downwards upon 
a dry surface it will become firmly - 





a Peiithed to ‘it Becstee of ‘its stidkcy 
(gelatinous) nature, and, in: most cases, 

the picture will be ruined because of the 
a pea lty of sea hear it. If, however, ~ 





_ ‘Fig. 5.—Sponging Off Paste from Print 


Bah: ‘support ” is well wetted the picture 
i will not adhere to it, unless, of course, 
it is allowed to remain for an unreason- 
f ably long time—that is, until some of the 
water evaporates. ‘After the back (plain 

_ paper side) of the picture has been dabbed 
eS, or blotted fairly dry, a thin coating ot” 

the starch mixture is evenly applied, 
* either with a brush (a shaving brush is_ 
rr excellent), piece of sponge, or the fingers, 
care being taken to see that no stray 
4 hairs, etc., get on to the back of the print, 
because any hairs, grit, or lumps of starch 
will cause the picture to appear uneven, as 
a pney will show when dry. The drawback 


-' to a sponge is the grit that is liable to — 


Fe 


come out of it. Perhaps, after all, the 


pee Gas 


tips is the best, even though it be the 


> most messy, as any grit or other foreign ~ - 


substance is easily felt. The print is 


_ lifted carefully and placed in its proper 
perce upon the mount. — As starch 
dirics, very slowly the picture may. be 

: rearranged if “Tecessary, | and perhaps ° 

“slid”? about until it is in its proper 

position and flat. When correctly placed, 

_the print is wiped over a few times with a 

: - soft wet sponge (see Fig. 5), at the same 
X time pressing the print down upon the 
- mount very gently and wiping away any 
of the starch that may exude. It will © 








: "spreading of the starch with the finger an 


ree if aes \dceat exude, otherwise 
the picture will dry “smeary.” After 
sponging well, the mount, with the pic- 
ture upon it, is put aside to dry. 


The dry process of mounting is largely 
used for highly ‘glazed prints (which 


would lose their gloss if wetted), but any 
photograph may be. mounted in the 
same way. Dry mounting consists in 
placing the print face downwards on a 
piece of paper, brushing on the starch, 


and applying the print to the mount in — 


the usual way. The print will invariably 
curl as soon as the starch is applied, and 


efforts should be made to keep it flat 
_while the starch is being distributed, either 


by pressing upon it with the finger tips 
or placing a coin at each corner of the 
print. When the picture is attached to 
the mount it may be covered with a 
sheet or two of clean blotting-paper, 
then rolled with a rolling-pin, or even 
passed through a wringer-mangle, and 
finally dried under pressure. The sur- 


face of the photograph not being wet and 


sticky, no dry material will damage the 
picture. If, however, too much starch 
is placed on the back of the picture, 
there is a danger of its being squeezed 


\ 





Fig. 6.—Paper Strips at Back of Mount to 
Prevent Curling 


out when pressure 1s applied, and it is 
therefore advisable to examine the edges 
and to wipe away any: exuded mountant 
before pressing. Without pressure, freshly 
mounted dry prints are apt to come 


f be ain ne to sit the sponge seta 7 ikl from the mount during irene 


ae as 


—<— ~~ _* aos es 
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A little of the glaze on the picture is 
lost because the dampness finds its way 
to the front from the back. 

In cases where it is desired to mount a 
very highly-glazed. photograph without 
the slightest loss of gloss, starch should 
be displaced by seccotine, tyre cement, 
or other form of liquid and quick-drying 
glue. The dry print is placed face down- 
wards and as narrow a border as possi- 
ble of the glue placed around the edges. 
As such adhesives dry rather quickly no 
time must be lost in applying, in placing 
the print on its mount, and in pubting 
under pressure. 

Mounted photographs are apt to curl 
very badly, and the larger the picture 
the more pronounced the curl. Framed 
prints cannot curl, but unframed prints 
stood on mantelpieces, pianos, and such 


places often become unsightly, particu- 


larly if the atmosphere is very warm and 
dry. The curling of mounted pictures 
may be prevented by pasting two strips 
of stout paper diagonally across the 
back of the mount, from corner to corner 
in the form of a cross (see Fig. 6). Such 
strips counteract the “ pulling’. power 
of the print on the other side of the mount 
and the picture keeps flat, or at least 
_ nearly so. 

When: small pictures curl it is better 
to flatten them under pressure, as any 
attempt to bend them straight by revers- 
ing the curve in the hands may cause the 


Making Signs in Chipped Glass ae 


Do this | 


‘Lz it be assumed that it is desired to 
have a name on a chipped-glass back- 


oe ground on the glass panel of a door. Procure 


‘a Sheet of plate glass of the size to fit the 
framing, and have it ground by the sand- 
blast method or with coarse emery and 
water. Clean it thoroughly with a solu- 
tion of soda, and when dry paint on the 
name in any oil paint. Now soak some 
Trish glue in water, and when swollen dis- 
solve in a glue-pot, and smear evenly over 
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print. 


‘enough to squeeze out the gelatine. 





mount or photograph to crack. Pictures — 


made upon what is known as collodion- 
paper often crack when bent back, and. 
such accidents cannot be remedied. 


Special Precautions against Cockines Se 


AY 


—Cockling or wrinkling of photograph | 


and paper is the ever-recurring trouble 


when the paste-in, instead of the slip-in, — 


type of album is employed. Thin and 


ever mountant is used. If a mountant is 
used containing water, a difference in 


__porous paper is certain to cockle, what- — 


stretching between the print and the © 


mount is sure to occur, this resulting in 
cockling. Hence. the most satisfactory 
preparation is either an alcoholic solution 
of gelatine or a solution of indiarubber in 
pure benzine. 
solution, considerable difficulty i in getting 
the print to lie perfectly flat, even, and 
free from lumps and wrinkles, whilst the 
rubber is liable to perish and then the 
photograph will peel off.. On the whole, 

the gelatine solution is to be preferred, 
but it should be applied only to the 
extreme edges of the print. To do this 
neatly. lay the dry print face down on a 
sheet of glass and place over it a pad of 
stout paper that will give the print 4 in. 
of free edge all round. A narrow edging 


of thin gelatine solution may then be 
readily run round the exposed edge of the 
Quickly lay the print in position, — 


and press well into contact, but not hard 


f 


the whole surface of the glass. 
work in a warm room, and heat the glass 


before gluing. Lay the glass on a flat — 


table, and keep the room the same tem- 
perature and free from draughts tonal the 
glue is quite dry. 

Next cause a current of cold air +B blow- 


There is, with the former 


on the glass, or carry the glass into a 


dratighty passage, and lay it on a table. 
The glue will contract and spring into the 


air in countless pieces, drawing with it 


t 


r 
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thin flakes of glass forming patterns of 
all kinds. 


No two pieces of glass will 


have the same design, some resembling 
ferns and others shells ; but there will be 


a certain conformity of design in each 
piece that is pleasing to the eye. ‘The 


“paint may now be cleaned off with tur- 


pentine, and the job is finished. The chief 


— point to remember is to have the glass 


>: 
¥ 


~~ 
4 


ground coarsely, in order to give a good 
bite for the glue. The second point is to 
be sure that there is no trace of grease 
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on the glass, which would prevent the 


glue from adhering firmly. The third 
point is to dry the glue at a high and. 
even temperature, and to cause the cold 
draught of air to blow on the plate as. 
suddenly as possible. 

A more striking sign can be done by~ 


following out this method on glass that 


has been veneered with ruby glass, and ~ 
repeating the operation two or three times, 
until all traces of the red colour have 


disappeared in the chipped portions. 


Making a Wood Harp 


oi ? 


In a wood harp the sounds are produced . 


by rubbing the gloved hand down the 
sticks (Fig. 1). For the foundation take 
a piece of well-seasoned deal, 6 ft. long by 


6 in. wide, and about 4 in. thick. Plane 
_ this up to the size and shape shown by 


Fig. 2. The rods are } 


| 











Fig. 1.—Wood Harp ~ 


when rounded up. The longest will re- 


: end of the rods, and, 
a | 


yet . 
; / 


} 


quire to be about 6 ft. ; all must be evenly 
planed and glasspapered. At 34 in. from 
one end of the foundation, bore a hole 


1 in. deep with a brace and centre-bit. 


: This hole should be slightly less in diameter 
_ than the rods. 


Bore similar holes right 
along the centre of the foundation at dis- 
tances of 34 in. apart. Slightly taper one 
after dipping them 


pears “0 ee 

At is % 

‘no ie d 

a ee » 


in. in diameter 


in good hot glue, drive them well home 
with a mallet. For the stand, plane up 
a board 6 ft. by 10 in. by 14 in. to the 
section shown by Fig. 3, and screw it to 
the foundation from the bottom. Fig. 4 - 
shows the end in section, B being the 
rod, c the foundation, and p the stand. 

‘When thoroughly dry, rub down with 
glasspaper; then take an old glove of 





Fig. 2.—Section 
Through Foundation 
lock 
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Fig. 4.— Vertical 
Section Through 
Wood Harp | 













__ Fig. 3.—Section 
Through Stand 


-washleather and dust it well with pow- 


dered resin. Take hold of the longest.rod 
with a light but firm grip, and draw the 
hand down, Try this until the best effect 
is obtained ; then proceed to tune all the 
other rods from this one by cutting them 
down very cautiously piece by piece. 

Keep the wood harp very clean; do 
not stain, varnish, or paint it. Never 
touch the rods except with the resined 
gloves. : | 





*’ Temptates for forming mouldings in 
plaster and cement are usually cut in 
zinc stout enough to withstand. the strain 
of being drawn along the material after 
setting, and strengthened with a wood 
backing, mounted on a base or guide- 
piece. 
for in their construction, but the zine 
profile needs to be accurately cut, and 
the guide rigidly secured to the wood 
backing, so that it may run truly. 

A simple template for running straight 





Fig. 1.—Simple 
Template | 


mouldings is shown by Fig. 1. The zine 
profile of the. moulding is shown at 4; 
it is secured by four or five tacks to the 
wood backing B, the front edge of which 
slopes away from the cutting edge of the 
zinc. The base c is sometimes termed 


the “slipper,” and forms the guide in - 


running the moulding. When the work 
is of any size, the rigidity of the template 
is further secured by strutting at the sides, 
as In Fig. 2, or at the top, as in Fig. 3. 
Templating Straight Mouldings.— 


Any of the templates already referred. 
4 ; 124 
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Forming Plaster Mould-— : 
ings witn Templates — 


Expert workmanship is not called — 





Fig. 3.—Temoplate 
Strutted at Top 
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to, with possibly slight variations in con- 
struction, would be suitable for running 
straight mouldings. Ceiling cornices and 
similar mouldings can be conveniently 
templated in position, a simple guide 
underneath a small moulding being all 
that is necessary. If the wall is unplas- 
tered, the laths will form sufficient sup- 
port for the cornice moulding, but should — 
the wall have been plastered, it may 
require supporting. One way of keying 
a cornice to a wall is by means of broad- 
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Fis. 2.—Template > 

Strutted at Sides ee: 

headed nails driven in from 6 in. to 12in. 
apart, and projecting not less than half — ss 
the thickness of the moulding; before 
being used, the nails are soaked in boiling —_ 
linseed oil, or given a couple of coats ms 


of brunswick black to prevent them — 
from rusting. The nails are connected 
together with two or three lengths of 
stout tarred string, which will be found 
an effective key for the plaster. If the 
template employed resembles Fig. 1, a 
piece of wood should be fixed along the 
bottom at the front, forming a step that — 
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Pe -and 5, which illustrations show the tem- 
py plate in place and, further, show its shape 
in section). 4 — 


A 


~ 


_. of the moulding. The- work is brought 
2 to a fair degree of completion by working 

a little at a time, as the greater part of 
the work of running the moulding is 
_ done before the plaster has actually set. 
Clean the template occasionally during 
the working, as it is liable #0 become 
caked as the plaster sets upon it. When 
a -whole bene has thus been roughly 


; 


Be: In practice, the ropes or strings are 
_. soaked in liquid plaster, and afterwards 
me thick plaster is laid on to the rough shape 








a Fig. 6.—Templating a Base Moulding 
run over, some filling in of crevices and 


along the suriace by the template will 
almost certainly need to be done, and the 
- final surface is then given when the 
_ plaster has become set. 

_ Given a clean-cut template, a base that 
nicely fits the guide-piece, and some 
experience, angles almost as sharp as a 
_knife edge are possible. - 

_ Fig. 6 shows the templating of a base 
~ moulding of a pedestal, the actual surface 


é ag the ground, forming sufficient guides. 
It will be noticed that the pieces fixed 
a: to the top and bottom of the template 
revent it from working other ¢ than in a 


Ps 
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= “moves along the guide aes B, Figs. 4° 


_ scratches caused by lumps being dragged © 


of the pedestal,.in this case, together with 


Tesiecus Square Pedestals, 
Plinths, etc.—These are worked upon 


a baseboard, usually the same size as 


the bottom*of the required pedestal. It 
can conveniently be made by mitreing 





Fig. 4.—Templating a Cornice 


four Bnahs of wood together, about 24 

wide by in. thick, to make up the oe 
quired size (see Fig.8). It is more econo- 
mical to make a pedestal hollow, and 


therefore a rough core of damp clay is 


built up in the centre of this baseboard ; 


the core can be very easily removed 


afterwards. Often a wooden core is used. — 
in the case of cement work. Cover the 
core with a surface of wet plaster or 
cement to the rough shape of the mould- 
ings, and allow this to harden before 
laying the surface-coat and templating. 
During the interval prepare the template, 


making especially sure of sharpness and 
accuracy in the zinc profile by truing 
with files. 


Needless to say, the pro- 
duction of a good shape in the profile and 
accurate workmanship are of paramount 
importance, and Fig. 7, which shows a 






SECTION 


GUIDE FIXED TO 
WALL 


Fig. 5.—Section Showing Cornice Template — 


number of mouldings suitable for most. 


purposes, will be of some assistance in ~ 
the selection. 

The template shown by Fig.’1 is seen 
actually in use in making a pedestal for 
a bust in the photographic illustration. 





= Dy Fig, 7.—Sections of Mouldings for Various Purposes 


* 


Fig. 10. A slightly different form is 
shown in use in Fig. 11, where the 
“slipper ’’ or base is substituted by a 
piece fixed at the back, the advantage 


being that it ensures that the template 


shall work perfectly vertically. 
Templating Circular Shafts or 

Pedestals.—These do not~—present the 

difficulty that might at first be supposed, 


but a turntable will be requisite, such 





Fig, 8.—Baseboard for Pedestal 


as shown in Fig. 9. It consists of two 
square boards, the upper one a little 
larger in size than the required pedestal. 
It. has a circular hole in the centre that 
fits a wooden pin, such as a piece of 
broomhandle, that is let into the lower 


‘ ee il a 
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board, and forms a pivot for it to work 
upon. A generous application of black- ¥ 
lead between the two boards will bie 
ally assist their working easily. 
For a hollow pedestal first build up — 
a short core of plaster over four nails, — 
Axed in the centre of the turntable, and 


embed in it laths all round, giving a | 
_ cylindrical. form, measuring in diameter. — 


an inch or so less than the narrowest 





Fig. 9.—Turntable for Circular Pedestal 
portion of the required shaft. The tem- 
plate is cut from sheet zine, mounted as 
previously described, and is strutted. to 
the workbench in such a position that 
its ends at the top and bottom lie one- 
half the diameter of - the shaft distant | 





at 





Bon the centre of the: furnitables The 
template, it must’ be understood, is 
strutted to the bench, dnd is not fixed 
in any way to the turntable, which must 
-be allowed perfectly free movement. The 
arrangement of template and core at 
_ this stage is shown in Fig. 12. Start now 
to build up the plaster or cement over 
_ the laths, up to the template, and obtain 
the forms. of the moulding merely’ by 
_ revolving the table, which will cut the 
wet plaster to the requisite form. The 


Dit 


4 success of the operation will depend 
Be jnainly upon a_well-strutted template 
‘that will remain perfectly rigid in use, — 
and. for this reason, two persons at the | 
4 job are better than’ one, as one can® 
- - steady, while the other lays. on the.™ 
material and revolves the turntop when | 
the plaster is beginning to set. When 
__conipleted, and the plaster or cement 
has set hard, the laths can be removed, 
Be 


the short core at the bottom knocked 
out, and small irregularities on the sur- 
face of the work either scraped off with 
7 a knife or filled in, according to their 






se 10. ea picns a Square Pedestal 


nature. An old penknife, or a couple of 
_ plaster- workers’ steel tools, will be found 


most useful for this operation. ; 
Templating Circular and Curved 
"Mouldings the template shown by 
Fig. 13 was employed for making a cir- 
cular rim for | a garden fountain. The 


FORMING. ‘PLAST ER MOULDIN GS. 





templating in progress. 
is built up upon a circle scribed of the 
required dimensions on the. ground or 
working table, the template being worked 
away from the operator in forming the ~ 
work. Semicircular arches and mould- 
ings are formed by templates employed 
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zine shape is firmly mounted and fixed’ 
to an arm, whose working length measures 
half the diameter of the required circle. 


Fig. 11.— Templating a Square Pedestal 


The end of the arm is held by a long 


nail, fixed in a block of wood in such a 


way that the nail forms a pivot for it 
to work upon. Fig. 14 shows the actual 


a 
a 
7 
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Fig. 12.—Core and Template tor 
Hollow Circular Pedestal 
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The rough work 


i ) | work, and is, — 
the zinc only requires to be mounted on most useful one for the work, ss 
the end of witeck of wood, as in Fig. 15, indeed, one that can be adapted .to most — 


working along a guide- 
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similarly. In the case of small mouldings, plate shown by Fig. 1 will be found @ 
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-and held by a stout nail. purposes. The pins need only project. a 
. | 3 Reet 
| % 


_ Fig. 14 






Figs. 13 to 16.—Templates for Circular and 
ee Curved Mouldings 


Fig, 15 3 


Curved mouldings not 
of a circular form are run 
by means of what is 
known as a “* pin mould” 


board. Arches, etc., can 
be quite easily worked in 
position, if preferred, the 
guideboard being cut to — 
the required curve and 
securely strutted in posi- 
tion (see Fig. 16). The 2 ge — ee oe oe as ae 

template is provided Fig, 13 if 
with two hardwood pins . : ti | 
inserted in the front of the slipper; about 3 in., but the guideboard requires \ 


they move along the edge of the guide- to be kept free from plaster or cement KS 
board, and will be found to take almost during the templating, so that they may 
any curve without jumping. The tem- move freely along it. : < 

, s 





Restoring a Deal Chest 
of Drawers 


j 





be: ae chest of drawers shown by Fig. l has are dovetailed into these in the manner 
_ been originally a strongly built and useful shown by Fig. 4, the pieces being left a 
- article. It is of deal, stained and varnished little full to be trimmed level when glued 


in imitation of mahogany : ; but 
_ it has been in use probably over 
a8 sixty years, and is now in shabby | 
condition, though the carcase and 
i drawers are still strong and rigid. 
Besides being much dented and 
_ scratched on the outside, all the — 
- dust boards and some of the 
_ drawer bearers and stops are 
missing from the inside of the 
- carcase (see Fig. 2). The top 
has parted where it has -beén — 
x ane and must be taken off to 
be rejointed. It is found to be 
Bee: fixed. with screws through the 
front top rail, and with nails to 
the top. edges of the sides and 
back; it is necessary to knock 
as up with the mallet, striking, under | 
_ the overhanging edge ; but a rib 
of wood is placed against it to 
receive the blows, to avoid. 
- splitting : 
The whole of the work is next — 
ie i éroughly washed with soda and 
: i water, both inside and out, finish- 
a ing off with pure water. and | see Lis By Aa EN at wee 
ee to dry. / Fig. 1.—Chest of Drawers to be Repaired 
The top is next rejointed ; it | 
a isa simple “ rubbed joint,” and must be in. and set. One of the drawers has the 
Pe ‘left to set. There are a few broken places beading broken (see Fig. 5). The best 
iz ‘which require piecing. Two of them are way to repair this is to let in a new bit 
3 “aes at A and B in n Fig. 3. New pieces of beading (see Fig. 6). In Fig. 7 these 


ae 3 51998 











































































































heh? .t 8 2 0 
my, a. 
Ss Ay 
9 9 p 
, a0 324 
| ae 
‘ nr Page ) 
oe a 
s 
q ome PCy on 
ne meg q 
} a s 5 
nA 8 O 
“ae pat) - 
4 oper ae: a 
ee 120.5 3 
Bae i? Ae! 
7 i? 2) 
4 ‘ om ; 
4 S . 
“ o- 
{ me 
TP 
pie, s 
i 
‘ 2 . ~ 
O e 
5 on : 
= Paes N=) 
Q qo 
. tx 
oO 
: Sd 
ea) 
rb) 
wa 4 
O 
Cig < 
Ke a 
0) ° 
; BD he 
5 sQ 
o ‘on 
‘on 
0 | 
3G ‘33 
‘ oO 
on a) 
; 2 om 
eS 
& Ss 
3 Le 
N « 
| me 
} q 
Me oS 
‘op in 
em 
Poy v3 
Ro) 
ew 









































3 = 
bs “ie 









hree bits of repair ~ work: are ‘shown = 198 7a epuple of pins in addition to the 
i ; - glue, but they should be pulled out when 
sNovy eesar hee must be made: to set, or punched below the surface. es 
rr place those that are missing, and also — The new bearers are made as Fig. 9 
those that are badly worn. Worn bearers shows; the groove is to take the ‘dust — 
are quite a common trouble with old board, ‘and the end tongue fits the groove 


venient to take them out and put in the trenched sides and secured with a 
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A Fig. 9—Bnd of | 
: New Bearer ~ 






His 10.2 = 
: Fixed Bearer 

















eC itee Weater Fig. 13.—Finished Carcase of Chesi of Drawers | 
_ Fixed to Divi- Senate ite a 
‘sion Piece 





division: of the two top drawers, fii ? 


ar 





orn ais the lower edge of the drawer side.. The dust boards are not absolutely - 
ause worse damage, especially when | It is usual-to remove the carcase back to. 


not convenient to. take. out the bearers, _ of the bearers. This one, however, 
S of wood are glued into the worn happens to be nailed in very strongly, 
8 Sometimes it is necessary. to _and would give easier) trouble to 


- — 


AI DEAL CHEST OF DRAWERS a 


Fe chests of drawers. In this case it is con- in the front bearer. They are glued into — 


lew ones, which is the best thing to do ; _ couple of screws, asin Fig..10. It will be — 


Ar ans of a worn ee 18 ‘aliowa with screws. It must be 3 in.. wide and = 
Fig. 8 at c, which is a wide groove grooved on both edges (see Fig. 11). ae 


| this condition they give much trouble, ~ essential, but it is better to have them in. 


ear to about } in. deep. When it slide the thin boards into. the grooves 
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take out and oe so che two lower 
ones are put in the same as the top one, 
in two parts, with a centre bearer, which 
is kept in position by being nailed through 
the back ; the boards, of course, are put 
into the grooves before it is pushed into 
exact position. The boards need not be 
wide enough to reach the back, but must 
be pulled forward to fit into the groove 
of the front bearers. 





Fig. 14.—The Finished Chest of Drawers 


It is decided to put a complete new set 
of drawer Stops on the front bearers. 
These are pieces of wood 2 in. by 14 in. by 
¢in., A gauge mark is made for them the 
same distance on as the thickness of the 
drawer front and 2 in. or 3 in. from the 
corner. They should be glued in place a 
little forward on the gauge line, and 
immediately, before the glue has the least 
time to set, the drawer is put carefully and 
gently into its exact position, thus pushing 
the stops back correct. By the time the 
last drawer is put in the first tors will be 
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Hasacde oil. The surplus is rubbed off with. 


“ bodying in 


be like an egg pointed at one end. About — 


Gay pet , 
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es feels ee 
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about sufficiently, s6h for the ewer to be 
removed to allow of the stops being fixed 
with a couple of fine brads (see Fig. 12). 
The carcase is next scraped quite clean, 
free from all the old stain and sees a A 
and smoothed up with middle No. 
glasspaper on a cork rubber. The whee 
edges of the sides, plinth and feet were 
rubbed down slightly round to remove 
the aes and chipped appearance ; also 
the rails, etc.; but these latter — 
only to take off the sharp square- 
ness. The top was next cleaned - 
up and replaced, also the | 
drawers; and it is decided to 
put a half- round beading along 
the lower square edge of the 
sides and plinth as an improve- 
-ment. pe 
~ ‘There is nattaae in the stain- — y 
ing and polishing that cannot ~ 
be done by a worker of ordinary 
ability. The staming is done 
with sienna mixed in hot size 
or very. thin glue to’the con- 
sistency of paint. It may be — 
put on with a brush; but is— 
best rubbed in with a rag and. 
stroked evenly off. It is as well 
to give it plenty of time to drys 
thoroughly, otherwise there is_ 
risk of the polishing turning — 
out badly weeks after, even — es 
though it seemed*to be success- 
fully done, owing to the damp — 
_ working through. A careful 
workman would leave it till the 
next day in a dry atmosphere. 
. Then it is smoothed with glass- 
paper and rubbed over with 


~ 





a clean rag, when it may be given a first: 
of polish. To do this a 
piece of old calico print is required about — 
7 in. square, and inside of this is folded 
a piece of wadding. In shape it should 


half a pint of ordinary brown french 
polish will be enough for the present pur- 
pose. Some of it is poured into the wad- 
ding so that, when the cover is stretched 
tightly over, a slight squeeze will cause 
it to. ooze evenly. through | the surface. 
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. The tip of the aes dipped in seed 
oil should be rubbed over the surface of 
the “rubber ” to make it work smoothly. 
It is then applied to the work, going over 

_ the whole surface in long strokes, and 


Fig. 15.—Drawer Bottom Loose 


then again with a circular motion, taking 
care to get well into the corners. More 
polish must be added to the “rubber ” 
as it works out fairly dry, and the opera- 
~~ tion repeated until a slightly polished 
- surface is obtained. It is now of a reddish 
colour, resembling some of the cheaper 


2 qualities of plain straight- grained ma- 


_  hogany. To improve on this, some of 
the polish (about half a cupful) is coloured 
- by adding a pinch of bismarck and walnut 
aniline stain to gain the required shade. 
_. This is applied with a camel-hair brush, 
using a little judgment to imitate the light 
-and dark streaks peculiar to: some of the 
_. better qualities of mahogany. With a 
smaller brush some short marks are put 
-across at various parts of the drawer 


FE om Se 
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_ because of its resemblance to the marks 
_ across the backs of the better kind of 

violins. 
_ well acquainted with these particulars 
should observe a piece of furniture made 
in real well “ figured ’’ mahogany. 

- About half a: pint of “brown hard” 
Spirit varnish is now required, and two 
or three coats are given, allowing about 
me hour or more between each, and 
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Bee "RESTORING ‘A DEAL CHEST OF DRAWERS 





_ fronts to imitate the shades sometimes — 
_ called by furniture makers “ fiddle back,” , 


Those who are not sufficiently. 
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smoothing with No. 0 glasspaper. Finally 
it is done over with a “‘ rubber ”’ of polish 
to level and harden it. — 

- The whole process is best conducted in 
a warm room free from dust or draughts. _ 
During the first rubbing any defects that 


~ might be noticed should be. filled up with 


coloured putty. 
Instead of the pot knobs, turned Hone 
mahogany ones with mother-of- pearl 
centres are put on. These are to be 
obtained ready made at some furnishing 
hardware stores. 
_ The chest of drawers should have a 
good appearance when finished ; but on 
pulling out the drawers the deal insides. 
look somewhat disappointing; so they — 
are best lined with blue paper neatly . 
pasted in, which is a good old-fashioned 
practice. The outsides of the drawers _ 
are oiled over, especially the lower edges, 
also the inner sides of the carcase and the 
bearers. The linseed oil rubbed in gives 
the wood a better appearance, and keeps 
it clean; besides which it makes the 
drawers slide easily and prevents wear 
(see Figs. 13 and 14). Being rather a 
heavy piece of furniture when filled, a 
set of dome casters is put on the feet to 
enable it to glide about easily. 





Be 16.—Drawer Bottom Secured with Glue 
and Pins 


Securing Drawer  Bottoms.—Iin 
~cheap furniture the bottoms of drawers are 
frequently fixed in a perfunctory manner. 
and soon work loose. It will usually be 
found that the bottom slides in grooves: 
as shown by Fig. 15, in which it is seen 
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ehalt: withdrawn, and that it Bae ee 


been glued in with untrustworthy glue 
or merely secured by a few small nails, 
which have dropped out. To ‘effect a 
repair, the bottom is removed, all old 
glue being scraped off the edges and also 
- out of the grooves. Some good fresh glue, 


not too thick, is then applied to the edges - 


and the bottom is pushed home again. 
When the glue has set, one or two panel. 
pins may be very cautiously inserted at 
the lower edges of the sides, as at A, B, © 


~ 


ae eas sad Mounting Horns | % a 


Hogns—say those of an ox or buffalo— 
should first be well scraped with edges of 
broken glass until all the loose flakes are 
removed. Now give a thorough rubbing 
~. down with  glasspaper, 
medium, and fine, until the surface is 
- quite smooth. 
with a dry cloth, powdered pumice mixed 
with lard oil to a stiff paste, until the 
scratches entirely disappear and a dull 
polish begins to show... Then give several 
applications of putty powder (stannous | 
oxide) and oil until a glassy polish is 
_ obtained, finishing with dry: powder and. 


finally the patm of the hand. This opera-— 
- tion is a somewhat lengthy one, but success. 


_ depends on the thoroughness with which — 
each stage of the operation is performed. 
To mount detached horns, proceed as 

follows: Cut two cores of ‘wood to fit =~: 

into the hollow ends of the horns, cutting 
the lower ends to give the correct carriage 
as in life. These two cores should now 

- be securely fixed to a thin piece of con- 


necting wood the same distance as they 


are apart in their natural positions on the 


s s 3 
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. later forces them. off. 


using CORRS i, : 


Next apply vigorously, 















Pa 
and D (Fig. 16). a6. holes are honed at so 
the back of the drawer, where there isno 


- groove, as at E and Ff, and small screws ee 


are inserted. With. such treatment, the — se 


bottom 1s unlikely to give further trouble. ae 


In some badly made furniture, drawer — Ss 


bottoms are only nailed on, so that the oe 


weight of the things inside sooner or <2 
In this case, a 
glue is useless, except to keep_ out 3 
dust, but screws see be Heel to SS SS 


the nails, 


w 


skull. Mix some plaster- of: -paris- into 
stiff paste, and cover the connecting wood 
modelling it somewhat to the contour o 
the frontal bone. Finally, attach the 
horns to their “respective cores with a 
couple of small wire nails driven through — 
their bases-and into the wood. - Further — 
model anys deficiencies at. their junction. 


oe polished shield with a pair of ‘screws. 
paeriee: leben Where the Ronnie tins 
with a. ‘tenon. saw, seaee Ge a piece. of wood. 
within the cavity thus afforded, secur- 
ing it with a few nails passing through 
the bone, which should be subsequently 
painted white. This wood will afford a 
purchase to the screws securing the horns 
to the shield. To attach a skin in either 
of these cases, soak it in water until quit 
supple. Pare down the surface, stretch — 
it across the forehead, and, drawing the 
edges over above and. below, fix them 
with tacks driven into the wood. . 
The polished shield may be of ebony Ree 
mehopen yes or ash, with a bevelled edge. <a 
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Te dial of a aise is sant ihe. first 


ally if winding is done by opening a door 


Pe “the are Dts 


zi First, take off the minute hand. Some- 


‘ome away By. Tins sea ineee at the 


wee 





ee. Old 


centre, but generally it is secured by a ss) 
thing to get. dirty or discoloured, especi-— 


ae a) is a a Dietogranh of 





; ee effected by fing a new 
_ dial, made i in the manner to be described. 


mes this_is only sprung on and will 
= -.'There will be corured a sheet of fairly 


LBby pe 





small pin which is easily withdrawn. 
The removal of the hour-hand will then — 
present no difficulty. The dial will most 
likely be fixed. by screws to the ee 


Big. 2.—Clock with New Dial 
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or to the frame of the movement, and by : 
unscrewing these it is detached. Place _ 





all the screws, the hands, etc., in a boxioe 
or tray for safety while making the: new oy 
dial. 


vee poet 
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stout, smooth-surfaced Bristol board; a 
bottle of waterproof Indian ink; an 
ordinary and an ink compass; a pair of 
dividers and a ruling pen. Having pinned 
the white card to a drawing-board to 
prevent it shifting, measure carefully with 
the dividers the diameter of the outer 
circle of the dial, and with the compass 
make a similar circle on the card; next 
measure the inner circle, on which the 
graduations are to be inscribed, and 
transfer this also to the copy. The 

divisions may now be proceeded with. 





_ Fig. 3.—The Clock Dial Drawn on Bristol 
Board 


‘Rule lightly a vertical line across the 
diameter of the circle ; this will indicate 
the six o’clock and twelve o’clock gradua- 
tions. A second line, also through the 
centre of the circle, at right angles to 
the first, divides the dial into four 
quarters. With the dividers, each quarter 


is then subdivided into three equal por-. 


- tions for the five-minute graduations, and 
each of the latter into five parts. The 
dial will then contain sixty divisions. 
Now measure the respective distances of 
the top and bottom of the hour figures 
from the centre of the dial, and with these 
distances as radii describe two more 
circles, thus obtaining guide-lines in 
which to write the figures. With the old 
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dial as a copy, the hours may then: be eo 
pencilled in, noticing that all the upright. 


strokes radiate from the centre, while the 


short lines at the top or bottom of each © 
figure are portions of the guide circles. — 


Note that diametrically opposite figures 


are upside-down as regards each other, 


and that the ‘‘four” is drawn thus, 


III, and not IV. : ; : 
When the whole is neatly inscribed in 


pencil, the inking over may be begun. 


The two outer circles are first done with 


the ink compass, then the divisions with — 


the ruling pen, noting that each of these 
radiates from the centre. 


wedge-shaped, while the intermediate five- 


Every quarter- — 
hour mark, however, is made thicker and — 


minutes are indicated by dots. This will — 
be understood by reference to Fig. 3, 
which is a larger photograph of the new 


dial shown in Fig. 2, taken before re- 
placing the hands. 


The figures are next. 


carefully inked in, first the radiating up-- J 


right lines, then any cross strokes, and 
finally the curved lines at top and bottom, 


- doing the latter with the ink compass. 
The thick strokes may conveniently be © 


made by ruling two thin lines the correct 
distance apart and filling in the middle 
space with a fine brush or a ball-pointed 
pen. 
is dry before attempting another. 
all is dry, the pencil marks are removed 


with a rubber or stale bread, and the size ~ 


of the dial is ascertained by laying the 


old one on top of it, marking at the same — 
time the places where holes are required 


for the hands and winding key. These 


are cut out with the point of a sharp. 


Care.must be taken that one part — 
When — 


rbot 


Ae 


penknife, an inked circle having first — 


been drawn round them for ornament. 


If all has been neatly done the new dial — 


will be quite undistinguishable from an . 
enamelled one, the pure white, smooth 


surface of the Bristol board having just 
the right appearance. | 


To fix the dial, the order adopted in 


removing the old one is reversed—that | 


is to say, the dial is first screwed to the 
case, the hour-hand next placed in posi- 


tion, then the washer, and lastly the —— 
minute hand, not forgetting the pin, if 


one is used. 
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Testing Drains.—If there are leakages 
in drains, liquid matters will soak into 
‘the soil or sewer gas escape into the 
atmosphere, in either case to the infinite 





_ Tisk to the health of the occupants of the - 


Po Rie rey Se ak yo hha ee Se a 


house. Drains are tested for leakages 

in various ways, not all of which are suit- 
able for employment by the amateur. 

__ The vapour test consists in pouring into 

the drain some essence of peppermint, 


Tape 
aes 9 
wy ps 
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essence of cloves, or other similar powerful 
9 ‘scent, followed by a can or two of boiling 
_. water. Another test consists in placing 
_ in the drain crushed brimstone‘or sulphur 
_ wrapped in paper saturated with petro- 
:, leum, and setting fire to it. In each case, 
_ the operator uses his nose to ascertain 
_ whether any of the scent or fumes can be 
_ detected elsewhere’in the premises. The 
& most reliable is the water test, but it needs 
_ to be carried out with extreme care. Plug 
_ the drain at the lower end, fill the drain 
_ with water up to some point where the 
E water can be seen, and carefully mark the 
3 height of the water. If the water remains 
g at the same level for several hours, the 
_ drain may be considered to be sound ; 

3 but if the water sinks below the level, a 


‘leak will be found in the’ neighbourhood 
5 of wet earth. It is not thought that the 
_ amateur will often be in a position to 
~ carry out the water test properly, and he 
q would do better to adopt the method of 

- smoke- -testing below described. A smoke 

machine is required. From it extends a 
_. piece of suction hose, tapered at each end. 
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1 Stopped Drains and 


apes 
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The free end is passed through the seal 
or trap of a gully, water-closet, or other 
sanitary arrangement, of sufficient dimen- 
sions in the bore to admit it. When the 
pressure is applied, it will drive out any 
water that may have collected in the. 
hose ; or the water seal of the trap may 
be broken and the hose inserted, the seal 
being made good again by pouring in 
sufficient water. The apparatus is also 
useful for locating the position of a dis- 


’ connecting trap, where the grid or cover 


has been, through accident or ignorance, - 
covered over with gravel, earth, or 


herbage. 


Clearing Sanitary Pipes, etc.—The 
outlet pipes in connection with a washing 
trough in the scullery, or the wash basin 


and bath outlets in the bathroom, are 
liable at times to become clogged with 


soapy and greasy substances, thus greatly 
impeding the flow of water. A simple 
method of forcing and clearing them out 
is shown by Fig. 1 (next page), where a 
cork or bung is made to fit the place of the 
lift plug of the outlet pipe. In this cork 
is fitted a }-in. pipe, then a piece of 
rubber tube of 4in. diameter is forced over 
the pipe and tied with twine, and also 
forced and tied to the bib cock of the 
water company’s tap above. it will be 
necessary to hold down the cork plug with 
one hand whilst the water is on, and if 
there is anything like a good pressure of 
water the pipe will be cleared in two or 
three minutes. 
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~ In cases where the srease is obstinate, 


use a flexible wire, six-strand steel for 
preference. -Twist up one end like a cork- 
serew to fit the bore of the pipe easily, and | 
work the wire through the pipe while the 
water is running. Another method is 


to pour boiling water in which is dis-~ 


solved a fair proportion of washing soda. 


Plug the lower end of the pipe, and run- 
as this cools let it out, 
plug up egain, and repeat. The hot soda- 


in the hot water ; 
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Fig. 3.— | as 
_ Bent 
Wire 
for 
s : _ Loosen- 
Fig fac ee 
| Hese Con- Grease 
| nected to —— —s 
she Water-tap _ Figs. 4 and 5.— 
| for Flushing ~ Metal Strainer 
| BasinOutlet _ 
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for Grating — | 


ie eo Avie -pipes burst when ey see a 
' course of expanding into ice (from 39° 


water will dissolve the fatty matter. and — 


free the pipe. 


~ It not infrequently happens that an 


outlet pipe from a scullery trough leads 


into an ordinary water-sealed trap or sink - 
outside the house, and in course of time 


the greasy deposit will’ gradually accu- - 


-mulate, and almost choke the outflow of — 
~ the sink as shown at a (Fig. 2). Some- 


times this can also be cleared by a bucket 
or so of boiling soda-water. A quantity 


it. races: however, to Pe as effectin 


of sand, dirt, and other foreign matter — 


also aepumalites at B in the bottom of. 


the water seal, which must be scooped 


up with a piece of suitably shaped tin- — 


. 


plate. The grease at A may, however, 


require to be loosened by mechanical 


means, and for this purpose a Big of 


SL. 


: mgs can be much lower in es 


z eee non- conductors of ee ; 
such material is known, or, gee overs “gi 





























purpose admirably. ae 
Where previous | ‘trouble haw been 
perienced with choking or clogging by 
foreign matter, such as tea leaves, vege- 
table and other refuse, it will pay to fit — 
a portable strainer above the ordinary 
cast-iron grating. This-may be in sheet — 
iron or brass; the latter will last th 
longer. In this strainer drill a numbe : 
of -48,-in. diameter holes fairly close to-— 
gether. The method of marking out an 
‘spacing the distance for the holes is shown 
2k Fig. 4, while: in ae 5 is” | shown a 


cote thes pchiae matter into the stan 
bin. or other receptacle. — | 


. 32° F.), but, of course, the burst is no 

generally apparent until the thaw oce 
“All exposed water-pipes should be pr 

tected. “It may be said that popular ideas 
-as to how a bad heat- conducting materia 
protects pipes from frost are frequently 
ee Water ela and holds eee 2 


canine with the renal that. its a ie 
ature is reduced below 82° and the. wi | 
becomes ice: = ee 

The purpose of ¢ a » bad eae canine 
material i is to form a bartior to shes he 


say, 50° F., the air a general ‘surroun 


_ therefore, ages ot ‘afidrd 2 any heat: aie 3 
“ever, but prevents heat passing through- 
a 


will be known. ~ .- . 
There are some very effective bad con- 
ductors, -almost_ non- -conductors, | ond thas 


_ two. best are ERLE ee hair felt ap 
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licate cotton. (slag wool). Both vary in nearly as thick as paperhanger’s paste. 
fectiveness according to the thickness Cut offa fairly long piece of strong cloth, 
f the covering. If hair felt is used it linen, or canvas, the latter preferred, and 
an be $-in., but 2 in. is better for good upon ‘one end spread the cement with | 
york. It should be cut in strips and be a spoon, sufficient of it being placed on 
round on the pipes soundly; but it is the cloth to cover well the crack in the 
est not to bind it on too tightly after- pipe. Place this over the aperture while 
yards. It should be secure, but not the pipe is still warm, and press firmly- 
ompressed. The silicate cotton is usually and thoroughly into the opening, well 
oose material, and requires to be placed filling it up, and then bind the cloth 
na casing. It can, however, be obtained round the pipe in a neat and workmanlike 
ewnontocanvas. = ~—~—~~—~—~-_— manner, and secure it with string. | 
Probably any one of the patent com- _[f a little more methylated spirit is 
sitions used for jacketing steam boilers poured into what is left of the cement to 
uld answer the purpose excellently. thin it, and this is well brushed over the 
fhe coating should afterwards be lagged cloth on the pipe, well soaking it in, and 
vith narrow boards secured with iron the whole is allowed to dry, as it soon will, — 
elts or bands, or be covered with canvas before the water is again turned on, the — 
md painted, tarred, or otherwise pro- repair will be complete and will last for 
ected-from decay through damp or by quite a long time. Another cement that — 
tmospheric corrosion. See _ can be used in a similar way consists of 
Stopping Burst Water-pipes.—The five parts of gutta-percha, two of stock- - 
topping up of a burst water-pipe tem- holm tar, and two of pitch ;_ melt and 
orarily till the plumber can arrive and thoroughly mix together. eS 
ffect. a permanent repair is not difficult = Stopping Burst _ Soil-pipes.— Burst 
providing that one or two preliminaries . soil-pipes may be treated in the way above 
‘are properly carried out. First of all, described providing that it is possible 
the water flowing through the burst pipe toe dry them. . Where drying is out of the 
iust be turned off; and, secondly, the question and there is but little pressure 
vipe must be dried at the burst place, of water inside the pipe, a cement made 


a 





specially round the edges of the hole. as follows will be found to be effective : 
Vith an iron or copper pipe, a blow-lamp Take 2 oz. of resin and powder it to dust ; 
or other source of direct heat can be used then add to it one tablespoonful of 
without fear of much damage, but with plaster-of-paris and 3 oz. of linseed oil. 
dor composition piping the-best thing Mix and apply quickly to the crack, 
do is to heat an ordinary flat-iron to a pressing in well so as to form a key on | 
~ temperature suitable for ordinary laundry — the inside if possible. Make it smooth on — 
rk, and hold it against or rub it on the the outside, and take a fairly long strip 
, having first removed all superfluous of cloth or canvas and over it spread — 
water with a dry cloth. It is better to some varnish, or the cement suggested 
“spend time to get the pipe dry, as really for use in the case of water-pipes ; bind 
this is the most important part of the job. this round the pipe, securing it with string, 
pon, it is as well to prepare for making whole well over. | : 
ne cement, as the job will be found to _Do not allow anything to pass through — 
_ take some time. Place one part of shellac _ the soil-pipe until the whole has had suffi- 
in three parts of methylated spirit and cient time to set, which it will do very 
. ‘stir it from time to time, till it becomes quickly under favourable conditions. 
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- Before, however, the drying is started and finally varnishing or cementing the 





How the Bell Works, — Essential fea- 
tures of an electric bell are the electro- 
magnet and the dome, or bell. The 


ordinary electric bell is of the trembler 


type, and in this, when the magnet is 
energised by. closing the cirouit Am other | 
words, when ~ 
two soft. iron 
cores are con- ~ 
verted into a 
magnet by pass- 
ing an electric 
current through : 
the insulated . 7 =: 
wire with which = 
they are wound), 
a soft iron arm- 
ature carrying 
the bell hammer 
is magnetically 
attracted to the 
magnet poles 
{the ends of the 
cores), and in 
so doing — the 
hammer strikes 
the bell. In or- 
der to obtain a 
regular repeti-. 
tion of this ac- 
tion; certain 
other parts are 
necessary. There 
is a spring that, 
when the bell is 
at rest, main- 
tains the arma- — 





ture clear of the ee aeae and this spring 


through | which current passes when the 
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forms part of the electrical circuit 
bell is required to ring. When the + 
armature is attracted to the poles of — 
the magnet the electrical circuit - is 
| broken, thes 

magnet ceases 
to be a magnet — 
(since it. “a 
_ energised “only 4 
when current is — 
passing), : 
the spring pulls 
*~ the armature = 
away from the | 
~- poles and the © 
hammer ray 
from the 
Instantly the 
circuit is again 
completed, the — 
armature is — 
once more at-~— 
tracted - to the “4 
poles, and the ay 
little cycle of 
events described a 
is gone through — 
for the second ef 
time ; and so on — 
for the whole ~ 
_ period during 
~~ which the bell is. 


PM oi Wh Pa ee Ee Re 





_ which will make the foregoing quite clear, 
Ba and B being the terminals to which the 
_ two wires of the. system ‘are externally 
- connected—a being internally connected 


: magnet D, and B to the metal back frame 
_L; the poles of the magnets are situated 
q at ¥ F (hidden from view by the armature 
a). The armature has a hammer H and 

“spring J. Contact is made and broken 
_ between the tip of the screw x and a speck 
_ of platinum attached to spring gy. On a 
_ closed circuit, current flows from terminal 











_A, through spring c, magnet windings p, 
threv¢h an insulated wire (not in view) to 
_ the insulated pillar of n, through spring J, 
- metal frame 1, wire m (which runs at the 
back of the board) to terminal 3B, and 
thence back ‘to the battery. nN is the 
dome, gong, or actual bell, and o is the 
detachable cover or case. : 

_ The Push.—This device completes or 
breaks the circuit. It is obtainable in 
very many patterns, but Figs. 2 to 6, 
which show the ordinary kind, illustrate 
_ the principle of all. One wire is connected 
_ to one quadrant or spring plate, and one 
_ wire to the other quadrant; then, on 


_ FITTING ELECTRIC BELLS 


_(via spring c) to the winding of the electro- 


Figs. 2 and RSET ate 
and Plan of Push S 
Figs. 4 and 5, — Vertical 


Section and Internal 
Plan of Push 


Fis, 6.—Brass Springs or 
Quadrants of Push 
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circuit. The method of attaching the 
wire is shown in Fig. 10. 

Preliminary Steps in Fitting Electric 
Bells.—This chapter will be devoted, not 
to the construction of the bell—a task it 
does not pay to attempt, since bells can 





_be bought so cheaply—but to the work of 


wiring a house for, and fitting, the bells. 
It is often thought that electric bells, 
unless erected during the construction of 
a building, are unsightly and do not add 


- in any way to the good appearance of the 


rooms through which the wires pass, and. 
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in which the various fittings are fixed. 
There are, however, many methods of 
concealing the wires and fittings in such. 


‘&@ manner as to be entirely out of sight. 


These methods, of course, vary with the 
existing conditions both in the places and 
at the time of fitting. In this chapter 
various hints. and suggestions for the 
benefit of amateurs desirous of installing 
electric bells are offered, as the result of 
experiment and practice. 

The preliminary steps taken in the in- 
stallation of bells are, as a rule: (1). 
measuring the length of the course on 
which the wires are to be laid so as to- 
ascertain the amount of wire required, (2): 
the purchase of the necessary fittings. _ 


< 
- 





such as bells, batteries, Ee switches, 


-etc., and (3) the ie aa of suitable posi- — 


tions to be occupied by the fittings. - 


F single wire, but should mei? at a late , 









“both Sterwards pnclonea in n one covering : 
“this; wher laid, has the appearance of - 





Fig. T= Blectrie-bell Battery (Leclanché type): 


Complete and in Parts Z 








this should 
be done while the circuit is closed so. 
as to tell by sound ‘of bell when. ad- 
Sy _ justment is correct 


Fig. 9.—Adjusting the Bell : 











‘The Wire. In measuring for wire, ‘do date go-wrong with the cireuit, such : as 


not omit the ‘“‘ corners’? and recesses ; 

_ they invariably lead the fitter to end up 
short of wire. Either twin wire or two 
‘single wires may be used ; in one kind of 
twin wire there are two wires laid flat and 


~— SS 
















ASA 





breakage or shortage of the wires, it is a 
difficult job to locate the fault, both 1 
being under one covering ; ; wherea 
the case of ordinary twin wire, two wire 
of dis tinetly different, colours : are t 
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saner by means of its own colour. _ 
No | doubt the best ee is to run two 


oe ms facilitate ihe location of any ante | 
the circuit. The simpler way, though, 


oth wires under one set of staples, and 


ite. satisfactory, particularly if two wires — 
a different colour be employed. 7 
the Fittings.—The next thing is to 
ect the fittings. “These undoubtedly 
uld be of the best ; no cheap, inferior 
ds of any kind should be used, as they 
rally prove the most expensive in the 
. Cheap bells of foreign manufacture, 
yplied with complete bell sets and 
ally sold at a low figure, frequently 
e a lot of trouble. A good English-_ 
de bell will respond to the feeble cur- 
t given off by a battery of cells, or, 
the circuit is only a short one, even 
m one Leclanché cell when the liquid 
sends only 2 in. or so up the side of the 
(this through evaporation) 5 or, in the - 
e of dry cells, when they are almost: 
austed. But it may need some adjust- 
nt, as to which see. Figs..8 and 9. No- 
rd-is here required as to the choice of 
hes or switches, these being so numer-- 
; in assortment and so simple in con- 
iction that the choice should be made 
meet individual requirements... : 
Sas Battery.— 
a Raclancnd wells are the best to 
sloy on account of their cheapness, both 
jally and to recharge, and their un-- 
lled performance in electric bell work 
neral. Leclanché cells (see Fig. 7) can 
bought so cheaply that it would not be 
fitable to make them on a small scale. 
or use where the battery is exposed, dry 
cells may be used ; they may be enclosed 
a gable. box ieee fee 11). For a 





d aS eee ie There is a _grow- 
patency ¢ to install dry cells in the 
of t 


a od the one more often used, is to run ~ 


s method, if executed with care, will be the absence of the householder. 


“staple home on top of this. 


oo *.. « r 7. 


eters me 
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Rising the Wires.— -All the Attire 


having been purchased, the following sug- 


gestions might be adopted with advantage 
in fitting up the bells: First decide on 


suitable positions for the bell, push or _ 


pushes, and, if desired, a switch. A one- ae 
way lever switch fitted behind the front 
door is a wise precaution in cottages. 
Children delight in ringing the bell during 
These~ 
fixed in their respective positions, the 
wiring can next be proceeded with. Be- ~ 
gin at the push, leave a few inches over 
the correct length, and drive in the first 
staple. The staples should be driven in 
about every 1 ft. 6 in. or 2 ft.; and great 
care should be taken both in this and in 


_every other stage of wiring, for, however 











Fig. iL. Dry Cells i in Box or Bi ease 


good bells and fittings may be, if the 
wiring be at-fault the system will con- 


stantly be “ breaking down.” 


Where wires are laid underneath floor- 
boards, for instance, a considerable amount 
of trouble would be entailed in taking up 
the boards, etc., to remedy the fault. <A 
staple driven in too far may penetrate ~ 
the covering of the wires and cause a short- 


circuit, and if not driven in far enough the 


wires are liable to sag and look unsightly. 


‘The writer has found the following to be 
a useful hint. 


At the position where each 
staple is to be driven in, wrap a short — 
length of black adhesive tape round the 
wires, as shown in Fig. 12, and drive the 
The object 
of these lengths of tape is to enable the 


_ wires to be held securely in position with- 


out the staples penetrating | the coverings. 
When turning a corner this method 4 oe 
good protection against the sharp edges Wt 
skirting boards, etc., as Fig: 13 shown . On Ze 

.% , eae. ih 


SS : ite he 
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reaching the positions to be occupied by 
the battery, cut one wire if two single ones 
are being laid, and if twin wire is used cut 


both of them, so as to avoid leaving a loop 





Fig. 13 
' Figs. 12 and 13.—Methods of Protecting Wire 


afterwards in the wire not’ connected to 
the battery. After allowing 6 in. or 7 in. 
to spare, begin laying the wires once 
again. These two loose ends should be 
twisted round a lead pencil to form a 
spiral spring, which gives a neater appear- 
ance than if the ends are left hanging 
-loose, and allows slight play should this 
afterwards be necessary. This is also 
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off the covering for about 1 in. or 2 in. 


from each end, clean the wires, and twist— 
them tightly together ; and if it is desired — 
to solder the joint. afterwards, so much ~ 
the better. All joints should be wrapped — 
first with rubber tape, and finally with 
black adhesive tape. ; 

Various Circuits.—The_ ordinary sim- 
ple bell circuit, namely, one bell ringing © 
from one push, is easily fitted up. The 
wires run direct from battery to bell, via 
the push. The accompanying diagrams — 
show the general principle of various — 
systems of wiring, and from these may — 
be gathered how to fix bells for many © 
purposes. ig. 14 shows two bells wired 


in series, both to ring from the same push ; 


in Fig. 15 two bells in different rooms are 
shown to work from the same battery. 

One bell can be wired to ring from various — 
points as shown in Fig. 16. Where the | 
bell can be fixed near to the gas bracket 
in a room, only one wire need be laid if | 
so desired, as shown in Fig. 17. a is the’ : 


gas bracket in one room, Ss the switch near 





Fig. 17.—One-wire Method, Gas Piping 
Forming Part of Circuit 











Fig. 15. —Circuit with Two Bells and 
Two Pushes = 





Fig. 16,—Bell to Ring from Three Pushes _ 





done at the completion of the circuit 
where the wires are coupled to the bell. 
When it becomes necessary to make a 
joint, too much stress cannot be laid on 
making a good one; the bell fitter should 
not be content with half a job. Scrape 





by, B the battery, P the push in an adjoin- © 
ing room, and p the gas bracket in the 
same room. By this method the return 
from D to A is made through the lead 
piping, thereby only requaee one wire 

to be laid. ©; 
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Arachis 





Should anything appear . to 


_ will not ring, first test the battery to see 
x! if this.is exhausted. Ifa voltmeter is not 


w at hand, take down the bell and connect - 


 it.direct up to the battery. If the battery 

‘ - gives off a current, and the bell does not 
respond to it, carefully adjust the contact 

3 screw on the bell until the best result is 

obtained. 

_- Should both the bell aid the battery 























to each other, but yet not when in their 
P "respective positions in the system, the 
_ wiring should be carefully: examined to — 
q ascertain - ny grieese be any breakage or 


ES > Sat 


2 y ‘Wert wax a piece of binding silk, which 
~ can be obtained from any tackle dealer’s ; 

or a piece of fine sewing silk may be used. 
: Cobbler’ 8 wax is best for the purpose ; but 
- the black is an objection if it is desired 
to show the colour of the binding ; and 
transparent wax may be obtained from 
- the dealer’s tor the purpose. Soak the 
end of the gut in warm water, or hold: it 
~ inthe mouth for a few seconds, and slightly 
© toughen the end by chewing it. 
gut along the mside of the shank of the 
hook as shown at A, place the end of the 
binding on the out, and begin wrapping 


- the binding is shown, and the wrapping 
B must be carried evenly. down the shank, 
i ceeping the coils close together but not 


' crossing them, nearly to the bend of the 
- hook, where it~is finished off with a half 


‘through the last coil as shown at B. It is 
advisable to make a second half hitch 


ek oF the end:~ The illustration -c 


re 


S "WHIPPING FISH- HOOKS TO GUT 


s wrong in the system, so that the bell | 


-~ones are the best. 


_ work satisfactorily when connected direct 


Lay the | 


at the top of the shank. The first turn of : 


a below | the first for greater security before 
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corrosion of the wire through dampness, 
etc. The poor contacts on cheap bells 
easily corrode and cause failure. Con- 
‘tacts should be made with a speck of 
platinum, but in very cheap bells a bit of | 
solder is made to answer the purpose— 
with bad results after_a time. =“ 

The following rules should be noted : 
Do not use cheap wire or fittings ; 
Good insulation and 
protection is wise at all times. Keep the - 
DASLery. clean, and remove all traces of 

“ereeping “ :, the salts tend to creep over 
all the parts of a wet Leclanché cell. 
Clean, bright contacts will ensure better 
results. 





TS 


"Whipping F ish- hooks to Gui 


times, Satich will have the effect of smooth- 
-ing any unevenness, and will make the 
binding -appear solid. 

Next.apply a thin coat of varnish with 
a camel-hair brush, and, when dry, apply 
a second coat. ‘The varnish may be made 
by dissolving shellacin methylated spirit ; 
or’ for a coloured varnish, crush a piece 





font Be: Cr 
_ Whipping Fish-hooks to Gut 


hitch by passing the end of the binding | 5 


of sealing-wax of the desired tint, and put 
a teaspoonful into a bottle with about two 
tablespoonfuls of methylated spirit. Put 
in a warm place, and shake occasionally 
until the wax is dissolved. If too thick 
add a little more spirit. For a transparent 
varnish use bleached shellac instead of the 
sealing-wax. 


good 3: 
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ae methods. of sais bias ‘* before 
the blow-pipe’ 
one having a few sapliances and sufficient _ 
PAuUENCE. Fs Sy SS ep, 


pd 


THE MATERIAL Senay 


Glass is an interesting product in many 
ways, and one of its most important 
properties is that of © 
becoming pasty or 
plastic between the 
temperatures of melt- 
ing and solidification; 
hence, when heated 
to the proper degree, 
it can be worked in 

a variety of ways 
before it sets and 
becomes rigid. Glass, 
however, is not a - 
simple substance. It 
consists of a double 
silicate of an alkali 
with some other basic 
oxide, but its com- 
“position may be 
made to vary be- 
tween wide - limits, and 
- modified more or less to suit particular 

_ purposes. Speaking in a broad _ sense, 
glass is a double silicate of soda and 





lime, potash and lime, or potash and ee z 


the three chief kinds of glass .being : 
~ Window or Crown Glass.—This is 


> can be mastered by any- 


Glass” pi and 
: Working © aoe 


Fig. 1.—Blow-pipe and Bellows. 


its properties_ 


a soda-lime glass, usually of a pale green. 


or violet tint when seen in the mass, and 
146 eee. 


~ “but: in ordinary” window- ‘glass and aes 
pro poraoke “which ‘renilérs it nanos an 


an es soda- lime ~ ce -containin; ee 


is 
artificial gems. 






fi ds easily fishies “The “at de eis 
usually employed for glass: blowing is of 
this kind, the soda being in large excess, © 
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more difficult to work. Bottle glass” i 


to ib ess 
e Bohemian Gla: 


bys chemicals, to 
which reason it i 
used in the manu 
facture of most | 
chemical glassware. : 
|, Plate Glass. 
‘This is a potash- lead 
re : glass, easily fusible, — 
_ highly refractive, © 
Saver heavy, and prac- 
aoattg solonslene: ‘It is- very. brillian 
when cut and polished, hence is largel 
used in the manufacture of polished. pla 
and also for cut-glass ware. A specia 
kind, known under the name of “ paste,’ 
employed in -the- “manufacture — 


at >~2 ipa 


Tubing is ae jnade from des 
glass, our for Special” DOIpOREE is ; 


doubt very useful. 


GLASS BLOWING AND WORKING 


It can be cut very 
easily and softens at a low temperature, 
but in the blow-pipe flame, especially a 
smoky one, it blackens or appears metallic 


Owing to the reduction of metallic lead in 





Pe kes 


> AA mr Sees ae 


the body of the glass. 
Glass Tubing.—As before stated, this 


3 should be of soft soda glass and all of. 


Fig. 2.—Tools Used in Glass Blowing 





Fig. 4.—Large Flame 


the one kind, a most important point. 
Good glass tube should be free from 
bubbles, knots, and parallel lines. When 
cut with a file and broken it should leave 
a straight edge, and when heated in the 
blow-pipe flame it should soften and 


-become workable at a red heat and not 


crack or devitrify—that is, become covered 
_with a loose white pow der which renders 


it opaque. 
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Tt isa curious fact, but glass tubing 
does not “ keep ’’—that is, it gradually 


changes, becoming more brittle and in- 
clined to fly to pieces and devitrify on 
heating, and -therefore after a time it 
becomes useless for blow-pipe work. For 
this reason, tubing should not be bought 
Many sizes are made, 


in large quantities. 


Fig. 3.—Small Flame 





Fig. 5.—Smoky Flame 


but for the purposes of the experiments 
described in this chapter only three SUS 
need be obtained, these being } in., 2 in., 
and 4 in. to 2 in. bore or internal dia- 
meter respectively. 

Assorted. glass tubing and rod can be 
bought by weight from any dealer in 
chemical apparatus. 

Glass Rod.—This should be of the 
same kind of glass as the tubing, and 


~ bracket and a few 
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_ Fig. 6.—Breaking Ordinary Glass Tube : 


only two sizes need be obtained, about 
=; In. and + in. diameter. Fe 


APPLIANCES 
Blow-pipe.—The 
most suitable blow- 
pipe is a moderate- 
‘sized. gas blow-pipe 
with cocks.on both 
gas and air supply. 
The -one shown in 
Fig. 1 was made 
by the writer from 
a portion of a gas 


pieces of brass 
tubing; it. serves 
‘the purpose equally 
as well as a bought 
one, and such a “blow-pipe .could be 
constructed by anyone. A _benzoline 
‘blow-lamp might be used; but is not 
altogether satisfactory because. there is 
no arrangement by. which the flame or 
the air supply can be regulated. 


Bellows.—These should be double- 


acting, preferably of the Fletcher type (see 


Fig. 1), though a pair of double bellows 
similar to those used at a smith’s forge, 
but smaller, might be attached to the 
blow-pipe table and arranged so that 
they could be worked with the foot, 


leaving the hands free to manipulate the | 


glass. 

Triangular Tool.—This is made of 
stout copper with rounded edges and is 
mounted in a handle (see Fig. 2). A 
small piece of beeswax for lubricating 





Fig. 7.— Breaking Large Glass Tube 
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the copper tool from time to time will 


be. necessary. 
Charcoal Cones. 





form of cones will be required. ~Both 


these and. the triangular tool are for 


One or two pieces. 
of compressed carbon sharpened into the 


opening out the mouths of tubes, thus — 


strengthening them and putting-on the 


finishing touch. | 

Rubber, Tubing.—Iwo 
rubber tubing $ in. or 4 in, internal 
diameter for bas and air supply Repos. 
tively will be necessary. 





Files.—One small iclanieaies file for- 


cutting tubing, and one small round, or 


rat-tail, file for smoothing the inside edges 
should be obtained. These: 


of tubes 
should be of - fine 
cut, clean, and new ; 
and they should not: 
be used for any - 
other purpose, 
otherwise they will 
soon 
cutting edges. 


Before proceeding: — 
to the actual work 
of glass blowing, it: 


to study the blow-— 
pipe flames .a little 
and to learn to manipulate the blow-pipe. 
For this purpose turn. on a little gas, ight 





Fig. 8.—Bending Tube in Flame 


pieces of 


P 
Cee Pe Te ee 


‘ 


- 


‘lose. their 


MANIPULATING ~ 
THE BLOW-PIPE 


will be of advantage 


~ 


eee 5 bent as © me) 
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GLASS BLOWING AND WORKING 







Fig, 9.— Bending Papeete Riana 


up, and blow gently .with the bellows; 
this will result inthe production of a 
small pointed flame 
(Fig. 3) which” is” 
very hot and has~ 
powerful oxidising 
properties. It will 
be found - useful: 
~ when a-local intense 
heat is~ required, * 
as, for instance; in 
blowing a hole in a 
tube or in jointing. 
tubes.’ _ It will ‘be 
referred. to shortly — | 
peas the“ small. 
- flame.” Next turn 
- on the gas full and 
blow with the ut-- 
most power, the result being a very large 
violet flame (Fig. 4), not so local or 
intense as the small flame; but more 
suitable for heating large objects. This 
may be termed the “large flame.” Per- 
haps the best flame for ordinary work 
will be one intermediate between the 
small and the large, but this will depend 


upon the pressure of the gas and the. 


size of the blow-pipe. If, now, the air 
supply is checked or cut off the result 


will be a large luminous flame (Fig. 5). 


This is' a reducing flame, and, being 
much cooler’ than’ the others, it very 
quickly deposits soot upon any cold: object 
_ placed’in it.- For this reason it is useful 
for cooling or annealing objects after 


_ heating in the hotter flames, the deposit, 
_ of soot forming upon them when they are: 


; 


Fig. 10.—Drawing Tube for Jet 
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- sufficiently cool serving as an additional 


protection to them when they are laid 
on the bench, and considerably reducing 
their lability to fracture. 


CUTTING TUBING AND RODS 


For cutting small glass tubing, make a 
clean file mark partly round the tube at 
the point to be severed,: hold the tube 
firmly with both hands, placing a thumb 
on each side of the mark (Fig. 6), then. 
press sharply downwards. If this is 
properly done the tube will break clean 
across. Glass rod may be cut in the 


same way, but large-sized tubes are more 


difficult to sever. ‘Tubes of 4 in. to ? in. 
diameter may be cut by making a file 
mark around the 
tube, holding, as 
before, with both 
hands, and _ striking 
the part to be 
severed smartly 
against the edge of 
the bench (Fig. 7). 
In many cases the 
tube will break 
clean across, but 
sometimes the oper- 
ation is not success- 
ful, the break being 
irregular; in such 
cases the jagged 
portions may be 


-broken off by using the wards—or rather 


the notches—of a key like a lever and the 





| Fig, 11.—Wash Bottle 





Fig, 12.—Bending Tube while Gently Blowing 


cut made straight with a file. Large tube 
can be cut more successfully by applying 
a piece of glass rod, drawn out to a fine 
point and made red hot, to the file mark, 
and then allowing a drop of cold water 
to fall on the part thus heated: Usually 
the tube cracks at once, but, if it should 
not do so, a repetition of the -operation 
will probably be successful. 


BENDING GLASS TUBES 


Glass tubes of small diameter are very 
easily bent in the ordinary “ fish-tail ” 
burner, as this allows a large surface of 
the tube to be heated. To make a bend 
in this way, take a piece of j-in. tubing 
6 in. long, hold it in- the flame of the 
burner near the tip, which is the hottest 
part, and rotate slowly between «the 


—-—_ 





A saa 


Fig. 13. =—Bad and Good Bonds on a Puke 
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fingers. When the glass begins to soften, 
remove from the flame and gently bend 
it into the form shown by Fig. 8. Soften 
both ends_in the small blow-pipe flame 
and lay aside on a wooden support to 
cool. Next take a piece of the same 
tubing 9 in. long and bend it in the same 
way into the form shown by Fig.-9. 
Now take a piece of the same tube, hold 
it in a horizontal position in the small 
blow-pipe flame (Fig. 10), rotating slowly 
but. continuously until it is red_ hot, 
remove from the flame and gently draw 
away the right hand until the tube 
beeomes a capillary «about 2 in. long. 
Cut with a file and round off both the 
capillary and the larger end of the tube 





Fig. 14.—Bending a Large Tube \ 


with the small blow-pipe flame. If a flask 
is now obtained, also a rubber cork bored 
with two holes and a small piece of 
rubber tubing, there will be all that is 
required -to make a wash bottle (Fig. 11), 
which will be found very useful either for 
chemical or photographie work. 

It is rather more difficult to bend tubes 
in the blow-pipe flame ; therefore, a little 
practice may be necessary. For this 
purpose, rotate the tube in the position 
shown by Fig. 10, using the large flame ; 
when the tube is softened sufficiently, 
remove it from the flame, place a finger 
on one end of the tube, and, while bend- 
ing, blow gently through the other end 
(Fig. 12). If the bend is to be an acute 
one it will be more satisfactory to have 
two or more heatings, bending only a 


GLASS BLOWING AND 


little each time. The object of the 


_ blowing is to prevent the glass falling in if 


heated too strongly. A good bend is shown 


atc, and bad bends at a and B (Fig. 13). 


Tubes of 4-in. diameter must be bent in 
the blow-pipe flame, because the “ fish- 


~ tail”? burner is not sufficiently powerful 


— throughout. 


to raise them to the desired temperature 
For this purpose take a piece 


_ of $-in. tubing, hold it in an inclined posi- 


tion and then heat in the large flame of 


— the blow-pipe ; when sufficiently softened, 
- draw out the tube with a rotary motion 


-a file. 


-and seal off the end. Now heat the tube 





any 


Fig. 15.—U-tube 


about 6 in. lower and again draw out, but 
instead of sealing the tube, sever it with 
When the tube is cool, take 
it in both hands and heat the centre 
in the large flame (Fig. 14), rotating 
slowly ; as soon as it becomes thoroughly 
softened, remove from the flame, blow 
through the open end, and, as the tube 
expands, draw gently, at the same time 
bend slowly into the form of the letter U 
(Fig. 15). This requires some little prac- 


_ tice, as it is necessary to draw out the 


tube at such a rate that there is no real 
expansion. The tube is, of course, thinner 


at the bend, but this method of bending . 
+ -prevents the folding that would otherwise 


_ occur on the inside of the curvature. 
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’ Fig. 16.—Drawing Tube Fin 


ae oy 2 ‘ 
e 
DRAWING GLASS TUBE 


It may now be of advantage to learn 
a little more about drawing tubes. For 
this purpose, take a piece-of 4-in. tubing 
about 6 in. long, hold it in the large flame, 
and rotate until red-hot; then remove 
and draw the hands apart quickly. This 
will give a longer and finer tube (see Fig. 
16) than the one previously prepared. 
The length and diameter of the capillary 
tube will depend upon the temperature of 
the glass, the amount of surface heated, 
and the rate at which it is drawn, so that 
by varying these conditions, tubes of any 
thickness and diameter may be obtained. 

Next take a piece of 4-in. tubing ;’ hold 
it in the small flame, and when it becomes 
sufficiently heated draw slowly with a 
rotary motion; continue heating at the 


scrape mm 





Fig. 17.—Drawing Tube Coarse 
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Fig. 18.—Drawing Capillary Tube 


thick part and draw the tube, little by 
little, until, finally, a tube of, say, 12 in. 
long is obtained (Fig. 17). In first 
attempts this tube will be: very irregular, 
but with -practice it will become more 
even, until finally an almost perfect tube 
will be the result. 

Making Capillary Tube—Take an- 
other piece of the 4-in. tube and heat, this 
time in the large flame, as strongly as 
possible. As soon as the tube is at a 
bright-red heat, draw out very quickly 
to the full stretch of the right arm 
(Fig. 18). Cut off both ends with a 
file, and the result will be a long and 
extremely fine capillary tube of fairly 
even diameter except at the ends, which 
gradually widen out. By operating in 
this way the glass can be drawn -out 
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almost as fine as a hair, and yet, however 


fine it may be, it is still a tube, as may 


be seen by placing one end in a tumbler of. — 


water and blowing through the other, 
when a stream of minute air bubbles will 


be found to rise through the water, or by — 


standing one end in water that has been 
coloured, the liquid immediately rising in 
the tube by capillary attraction. 
Sealing Tabes.—Test tubes are usually 
made from a very thin, light glass tubing 
made specially for the prupose, but — 
practice can first be obtained with the 
ordinary kind. For this purpose take a - 
piece of 4-in. tubing about 12 in. long, — 





Fig, 20/-=Reaiovind! Excess of Glass from 
Bottom: of -Test “Tube 


hold it in the large flame and rotate 
slowly.. As soon as the glass becomes 

pasty, draw the hands apart with a 
rotary motion, endeavouring to keep 
the capillary tube as nearly as possible 
central. _Heat the tube. (Fig. 19) in 
the small flame and draw away the 
capillary; similarly draw away the — 
capillary from the second tube, leaving” 

two sealed tubes. Next take up one 
of these, heat at its point in the small 
flame, and with a short piece of glass 
rod applied several times draw away 
the knob of softened glass (Fig. 20). 
When this has been entirely removed, 
heat the closed end of the tube in the 
large flame until it is equably red-hot ;. 
then remove from the flame and blow 
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gently at the open end of the tube until formed (see Fig. 23). Cool in the smoky 
the bottom is rounded, asin Fig. 21. Treat flame. 

the second tube in the same manner. Smaller tubes may be rounded off in 

A few words may be said about blow- a similar way, but using a piece of stiff 

ing. Hold the tube gently with the _ iron wire which is held at an angle while 

lips, not with the teeth, and blow gently the heated mouth of the tube is rotated 

at first, increasing the pressure as the against it. Larger tubes are opened out” 





an 


Fig. 22.—Softening Mouth of Test Tube 








cS ha 








oo ne 


Fig; 24,s=Séaling antube: Fig. 23.—Opening Mouth of Test Tube 


tube cools. Always rotate the tube while with the triangular tool inthe manner 
plowing, and hold it either horizontally presently to be described. 
or in a slightly inclined position. , 

When ‘the ‘arst tube Aas cooled, take BLOWING BULBS 3 
it up again and hold the open end in Blowing Bulb on End of Agee 
the large flame in the position shown Take a piece of tubing } in. diameter an 
at Fig. 22; allow the glass to soften and 6 in. long, hold one end in the large 
fall in a little, then press into it one flame and rotate slowly until the glass 

of the charcoal cones and rotate the falls in and the end closes up entirely: 
- tube against the cone so that a lip is (Fig. 24). Continue heating a little 
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longer till the knob of glass thus formed 
becomes thoroughly red-hot, then remove 
from the flame and blow gently at the 





Fig. 25.—Blowing Bulb on End of Tube 


open end of the tube for a few seconds, 
holding it in a slightly inclined position and 
rotating slowly the whole time. If the 
operation is successful the result will be 
a small but strong bulb of } in. to 3 in. 


teen 
fase 
AN 





Fig. 26.—Irregular Bulb 


diameter, nearly if not quite spherical 
and evenly balanced on the tube (Fig. 25). 
This may not be obtained the first time ; 
usually the blowing is too vigorous and 
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the bulb is made so large and thin that 
it will not withstand a tap on the bench, 
or it may be even that the bulb is blown 
out into some nondescript monster like 
Fig. 26, which bursts with a loud report. 
This, however, will occur only in the 
first efforts, and a little practice will soon 
teach the right amount of blowing 
required. 

Blowing Large Bulb.—For this exer- 
cise take a piece of +-in. tubing about 
6 in. long, hold it as before in the blow- 
pipe flame, and when the glass closes up 
blow a small bulb, as in the last example. 
Heat the tube a second time in the flame, 
but this time a little higher up than before, 
and blow a second small bulb similar to the 
first. (Wig. 27). 

Now hold the tube horizontally and 
heat both bulbs in the large flame, rotat- 
ing rather more quickly as the glass 
softens to prevent the bulb falling to one 
side. The bulbs will gradually fall to- 
gether to form one large oval or pear- 
shaped bulb (Fig. 28). As soon as this 
is fully red-hot, remove from the flame 
and gently. blow a small bulb which 
should be spherical. Replace again in 
the flame and, after heating up, blow 
continuously until a large. bulb of about 


4 





Fig. 27.—Blowing Large Bulb 


1} in. diameter is obtained (Fig. 29). 
The blowing should be gentle at first, but 
gradually increased in power as _ the 
glass cools, the rotation being kept up 
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~ the whole time. If successful, the bulb being acute and will thus be strengthened. 
will be perfectly spherical and sufficiently This forms. the bottom of the flask and. 
strong to stand a blow from the knuckle. allows it to be stood upright (Fig. 30). 
Making Flasks.—The bulb thus made Cool in the smoky flame, allow to stand 

is really a small flask, and it is-in this — till quite cold, then wipe off the accumula- 
way that larger flasks are made from _ tion of soct. Sever the glass of the neck. 





Fig. 28.—H<cating Bulb in Flame 





Fig. 30.—Forming Bottom of Flask Fig. 31.—Pointed Rod Fig. 32. —Tapering Rod 


wider tubing, though they are, of course, with a file cut, heat the open end in the 
much more difficult to blow. The flask large flame, and round out with one of 
may be finished by heating it on the the charcoal cones (Fig. 23). 

rounded end with the large flame, which ! 

will cause the glass to fall in flat and WORKING GLASS ROD 

even during rotation; while hot, blow Glass rod will fly. to pieces if suddenly 
out a little, then suck in quickly, this heated in the blow-pipe flame, as it is: 
resulting in the glass falling in a little, much thicker than tubing; therefore 
but the edge will be rounded instead of it is necessary to heat it up more slowly 
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and to anneal it more carefully when | 


cooling. 

Stirring rods are made by cutting 
glass rod to a length of about 8 in. and 
heating both ends in the blow-pipe flame 


SU ee a. ¢ 





Fig. 33.—Flattening End of Glass Rod 


till they become rounded. For a pointed 


end; take a piece of the rod-about 16 in. 
long, heat it in the:centre and draw out 
in the same way as with’ glass tubing ; 
then cut off the fine connecting piece and 
fuse both points (Fig. 31); the other 
ends of the two rods may be: rounded. 
Instead of rounding off the ends, however, 
they may be made red-hot, and then 
flattened by pressing down on a smooth 
iron plate (Fig.. 33). 


crack off; anneal in the smoky flame. 


Rods for dropping purposes are made by. 
drawing, but leaving a long tapering end 


(see Hig. 32 ). 

Glass rod is bent and otherwise manipu- 
lated in exactly the same way as tubing, 
but it takes longer to heat up and requires 
slower cooling to prevent fracture. 


BLOWING A GLASS JUG 


The small flask made in a previous 
example may be used for this, or another 
may be made specially for the purpose. 
Heat one side of the neck with the small 
flame, and when it becomes red-hot, 


Remove quickly, or= 
the sudden cooling will cause the end to ‘ 


suit the capacity of the pipette. 
simply drawn down in the flame at both 
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press the edge of the copper tool against 


it. This will produce a spout (Fig. 34). 
Now draw out a good length of glass rod 
fairly fine, cut off, allow to cool, and bend 
it in the form of the letter § (Fig. 35), 
flattening it, if necessary, while hot, on 


a smooth block of wood. Now take the —— 
flask in the left hand and the curled rod 


in the right and bring them together into 
the small flame; press first the upper 
loop then the lower one against the 
flask, and when the glass is just softened 
they will be found to adhere. This is a 
delicate. operation, for which practice is 
necessary. Now anneal in the smoky 
flame and set aside to cool, wipe off the 
soot, and the result will be a miniature™ 
jug (Fig. 36). After a little practice it 


_ will be possible to make many variations _ 


of this shape,- using opaque white and —~ 
coloured glass tubing and rod. The 
little articles are a source of great delight 
to children. 


- BLOWING BULB ON CENTRE OF TUBE 


Simple pipettes are made by drawing 
out a piece of glass tube in the centre 
(Fig. 10), severing with a file, and round- _ 





Fig. 34.—Making Spout of Glass Jug 


ing both ends in the flame for a few 
seconds. Bulb pipettes are made either 
with a spherical or an elongated bulb. 
The latter are comparatively easy to 
make, the size of tubing being chosen to 
It is 





" 
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sides to form tubes of smaller diameter, 
one of which is drawn out to a fine point 
and the surplus afterwards removed with 
the file. 

Bulb pipettes are made by plowing a 
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slightly, then heat the tube again about _ 
1 in. below, and again draw out (lig. 39). 
Heat the small tube and draw away. 
Allow to cool, and sever the end of one 
of the small tubes with a file. 


Now hold 





Fig, 41.—Blowing Bulb on Centre of Tube 


spherical bulb on or-near to the centre of 
the tube. This will need some practice, 
which may be obtained by using the 4-in 
tubing in the following manner: Hold a 
long piece of the tube in a sloping posi- 





Fig. 43.—Blowing Thistle Funnel 


\ 


C 


tion against the bench and bring it into. 


the large flame. Rotate slowly until the 
glass is sufficiently softened, then draw 
away the upper portion with: a rotary 
motion, endeavouring to keep the drawn 


part as nearly concentric and straight_ 


as possible (Fig. 38). Allow to cool 


Fig, 42.—Blowing Large Bulb on Centre of Tube 


the tube in the right hand in a horizontal 
position, support it as shown (Fig. 40) 
by the fingers of the left hand, and 


rotate the tube with the thumb against — 


the first three fingers of the right hand. 
Use the left hand simply as a support or 
bearing apon which to rotate it, and do 
not grip this end in the slightest. Now 


heat in the large flame, and when hot — 


enough blow a small bulb (Fig. 41), again 


heat, and blow a large bulb of about 2 


14 in. diameter (Fig. 42). If the bulb is 
blown properly it will be nearly uniform 
in thickness and evenly balanced, 
that on rotating the tube there is no 
particular tendency to fall to any side. 
This will be somewhat difficult to attain 
at first, because usually the glass is 
thinner in parts and therefore tends 
to blow out more and become still thinner 
in the one direction, the bulb then being 


one-sided. With practice, however, this _ 


difficulty is overcome and a perfect bulb 
is the result. 

from smaller tube than 4 in., and, 
order to collect sufficient glass for a age 
bulb, two small bulbs are blown side by 
side, which are merged into_one as in 


the formation of a bulb on end of tube. 
The position of the tube during blow- : 


ing is slightly inclined, as in Fig. 42; 


The bulb pipettes are Hee 


so | 












should be ries the whole sae of 
blowing and should not be gripped in 
any way by the left hand, whilst the 
_ blowing should be mild at first, and gradu- - 
ae increased in strength as the bulb — 


> Funnel 3 





= of 3 Lin. gee ‘ad blow upon the end 
OE I it a large bulb (Fig. 29). Heat the end 
of the bulb in.the large flame, blow out 
ee: a little: (Fig. 43), heat again, and blow 
a with sufficient force to burst the thin 
balloon which forms. Remove the_fine 
_ glass and smooth the broken edge of the 
be Ib pet the Sane file. Heat the open 


end of the bulb in the large flame, and 
“spin it against the copper tool, which 
will open out the bulb and finish it- 


off as shown (Fig. 44). 


Large Thistle Funnel —Prepare a 


"piece ee 2-in. tubing similar to ie 39, 








Bis. 47.—Making Large Thistle Head 


and blow on the centre of the: tubesac 


large bulb. Heat this at the junction of 
one of the fine tubes with the bulb, using 
the small flame, drawing away the tube as 


_ soon as the glass is sufficiently softened, 
“similar to Fig. 
the bulb with “this large flame and blow 
out as shown in Fig. 43. Heat the tip of © 
this elongation and blow out so as tc 
Remove the thin glass and : 


47. Heat the end of 


burst it. 


ae 4 
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Fig. 48.—Blowing Small Knob on Tube 


open. out the thistle with the aid of the 
triangular tool as before. The thistle thus 
formed is severed near the head and fused 
on to a glass tube of about 4 in. diameter, 
as described later. 


BLOWING A GLASS PIPE 

The glass pipe shown at Fig. 46 is a 
“combination of the last two examples, 
therefore only the preliminary operations 
need be mentioned and a few other 
details. The pipe -is -made from 4-in. 


tubing, which is drawn-down first slightly 
for a moderate distance, leaving a bulb in 
the centre and. one-at the end next the 
capillary, the:former:being somewhat the 
longer of the two. Blow a large bulb 
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Fig. 50 —Rounding Off End of Tube 
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Fig. 49.-—Jointing Tubes at Right Angles 


on the centre of the tube: and’two small 
ones, one on each side (Fig. 45). Also 
blow a'large bulb on the end. of’the tube, ~ 
draw away the capillary, and convert 
the- bulb into a thistle, which should be 
bent upwards ; curve the pipe as shown, 
making a mouthpiece by heating the end 
of the tube and giving it a slight nip with — 
the warm pliers, which should be removed 


- as quickly as they are applied so as to 


prevent the. glass cracking. The finished 
pipe is shown. at Fig. AG. - <= 


JOINING ~ TUBES. . 

Joining Tubes End to End.—Take 
two pieces. of }-in. tubing, each about-4 in. 
long, blow a small bulb upon one end of 


_ 


ars 





Fig. 51.—Jointing ‘Tube at Side 


‘leaving two tubes. 


GLASS BLOWING 


each, as in Fig. 25, heat the end of each 
bulb separately in the blow-pipe and 
blow hard so as to burst the bulb. Re- 
move the thin glass and fuse the open 
ends in the blow-pipe flame ; this will give 
an enlargement on each tube.. Bring the 
tubes together as in Vig. 53, and heat in 
the small flame ; rotate and blow gently in 


atone tube, keeping a finger on the open 


end of the other until the joint fuses up 
(Fig. 54); then heat the whole junction 
and draw down slowly to the normal size. 
This is the only way in which a perfect 
junction can be obtained; if the tubes 





(Fig. 52.—Jointing Narrow to Wide Tube | 


were brought together without first en- 
larging, the result would be anything but 
perfect, besides which the joint, being 
much thicker than the other parts of the 


tube, would be almost certain to give 


way. | 

Making Joint on Centre of Tube.— 
To do this properly, take a piece of tube 
Similar to the last, but about 12 in. long, 
draw out in the middle, and seal off, 
s. Take one of these 
tubes, heat in the small flame, and blow 


briskly so as to raise a small knob on 


the tube (Fig. 48). Heat the end of this 

knob, and blow hard so as to burst it, 

remove the fine glass, and fuse the open- 

ing in the small flame (Fig. 49). Now 

break the capillary tube of the second 
II—L . 
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Fig. 53.—Jointing Tubes on End 


tube and blow a small bulb on the tube, 


as in Fig. 25; burst this bulb, as in the 
last example, and round off the open 
end (Fig. 50). Seal off the capillary 
again. Next bring the two tubes together 
in the small flame and turn about till the 
joint seals up, blowing very gently to 
prevent the glass falling in. The finished 
joint is shown at Fig. 51, while at Fig. 52 
is Shown a small tube joined to a wider 
one. 

The number of these examples might 
be multiplied indefinitely, \ but perhaps 
sufficient have been given to serve as 
a beginning. Those who become expert 
will soon devise examples.for themselves, 





Fig. 54.—Jointing Tubes on End 


: e ‘ = Bi 
= oo < qieeables on Areal 7 cithe lanes 
=. amount of heat required for soften- 
ing, and their lability to fracture. 
The necessary equipment for such — 
_ work comprises a gas blow-pipe (see 2 
p. 148) or, instead, simply an or- — 
-dinary bunsen burner (Fig. 59 re 
connected by rubber tubing to a- 
_ gas supply; or any similar type 
_ of burner that gives a blue heating — gi 
-- flame may be used. In addition — 
to the bunsen burner, a brass — 
mouth blow-pipe a (Fig. 60) “ig 
necessary, a pair of pliers B (with — 
long pointed ends, for preference), — 
a small file, and a copper former, — 
“ee - “this. latter being merely a’ piece of < 
fairly stout copper cut to triangular 7 
shape (as illustrated in the early 
eee 3 pages of this chapter), and set in _ 
Fig. 55.—Vase Made from Tumbler ~ a wooden handle for convenience — 
eee? 3 | | | in using. For the material, obtain | 
as there are many little ornamental - 2 Ge lengths of glass tubing, of wie 
_. things that can be made with coloured} in. is a useful thickness, though it is 
tubes and rods. Difficulties will, no oa to have a variety handy for differ-_ 
doubt, be met with, but the best way to — ent purposes, The cheap bazaars will 
overcome these is to try again and again supply all that is necessary in the way 
a until practice does make perfect. There of thin tumblers, etc.—the cheaper thes: 
--. is a great charm in being able to handle ‘better, for es are ae to be of softer S 
: glass properly, besides which the hobby = 46 == NE 
Ee -r may. be. made. remunerative. after a oe 
time; without this incentive, however, 
the pleasure derived from the work will 
amply repay for the time oe patiente - 
spent upon it. 
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> _. SOME USEFUL GLASS ORNAMENTS - 


__ Alth ough purely amateur glass: working — 
‘by means of heat is necessarily rather 


restricted in scope, it is yet capable of 
producing a number of ornamental and 
a distinctly useful articles, quite apart from 


“the scientific apparatus and toys. to 
_ which, so far, attention has been exclu- 
¢ sively devoted. Using as a base a very 
thin glass vessel, bought ready-made, the - | 
possibilities of amateur-glass working are » 
vastly increased. For example, Figs. 55 _ 
__ to 58 show four vases which any amateur 
with a little patience could produce with- 
out special apparatus. They are formed . 
from ordinary thin glass tumblers—the 
_ thinnest obtainable, the thicker ones being — 































The - Oke Should aes a 
“of old gloves to protect his — 
nd eine oo ee ees == 


3 ibhiain a “little. eae into” the 
peculiarities of the material. 4, B, 
and c (Fig. 61) are simple. forms 
of bends which are easily executed 
_ with the aid of instructions already — 
given in this chapter. The-twist p. 
easy to make ; but be careful to’ 
at only a short length of rod at 
time, taking pains to heat an~ 
pprommately equal amount each 
, so as to get the twists even. - 
Fig. 62. shows the three prelimi- 
ary stages in making a spiral, the 
nd being gripped with a “pair of + 
ine pliers—a small space being left in 


se up. 
‘Fig. BD has ieee deep ater ation in 


the body of the glass about the middle, 
as above | which, on the edge, are attached 





n their union with | fies edge. Ihe 


—- 


centre, or the glass will be wound 
Fig. 63 shows- sealed tube 


t projecting peas of bent: tubing glass is sufficiently soft. 


has to be done most expeditiously, as the 


eee are e quite eee to ake, the | 


Fig. 59.— Bunsen Burner 








_ Fig. 57. eee Made sont ~Tumbler 


| - pipe 0 the fee to soften a small area 


where the glass is required to be worked. 
When it glows and gives a yellow flame, 


- drop the blow-pipe and press the pointed 
copper former into the glass, giving it a 
turn as it comes in contact with it, which 


will result in a deep indentation if the 


glass very quickly loses its pasty condi-- 
tion when the flame is removed; indeed, 
it 1s best, if possible, to work the glass 
whilst actually in the flame, holding the 
~blow- PES. rs means of the lips. The- 










Fig. 60.—Blow- 
-- pipe and Pliers 


To gas aibety Fig. 61.—Bent and 
- Twisted Tubing 
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process is repeated in four- places, as 
shown in the illustration. 

A very important point in glass work- 
ing is the necessity for cooling gradually 
after each manipulation, as, owing to 
the unequal contraction of the material, 
it is liable to fracture unless due precau- 


tion is taken. Cooling must be gradual; 


Fig. 63.— 
_ Sealed Ends 


. Fig, 68.—Finishing 
the Lip 2 
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ow 


the glass must be taken very slowly from 
the heat of the flame, and a good plan — 
is to have a lighted candle at hand and > 
hold the work above this so that the 


area all round the heated part becomes — 


smoked, which will prevent very rapid — 
contraction. . 
The uniting of the projecting parts 





Fig. 67.—Forming a Frilled Edge 
on the Tumbler 
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Fig. 62.—Making a 
-Spir: 
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= eee no further explanat: on after what 
"< 


has been said, but it should be seen that 
b the two portions to be joined are well 
fused before being brought together. 
_ The projecting portions in the upper 
: surface of the glass shown by Fig. 56 are 
_ produced by pressing the tang end of a 
_ file from inside, as shown in Fig. 66, in- 
example. The handle is of twisted tubing, 
which is attached to two of the projections. 
_ The curved form of this can be best pro- 
duced during the actual formation of 
= the twists, a slight bend being made 
, after each twist, the general shape being 
rectified at the finish, so that the two ends 
_ exactly meet the points to which they 
are to be attached. 
The frilled edge in the unas: shown 
by Fig. 57 is produced by heating a 
- small area of the rim at a time, and 
pressing the file down horizontally upon 
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_ THERE occur many instances when a 

specially convenient purpose can be served 
_ if water can be prevented from freezing. 
- Sometimes the water of a small heating 
~ apparatus or the water seal of an acetylene 
_ gas-holder requires to be protected in 
this way, and all that has to be done is 
to add calcium chloride in a proper pro- 
portion, this material (which looks like 
_ washing soda) readily melting in cold 
water. 

Unfortunately, it comes rather expen- 
sive for large hot-water installations ; 
otherwise it would be used for those in 
places of worship, or wherever the appa- 
ratus may be left out of use and cold in 
winter weather. It is used in the small- 
bore, high-pressure (hot-water) heating 
installations, as these do not hold very 
much water, and there is no loss, the 
_ apparatus. being sealed. 

The percentage is that of weight, so 
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‘ that each 10 gall. of water (which weighs 
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' stead of from outside, as in the previous 


od 
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it when softened (see Fig. 67). The pro- 
jecting portions are produced differently 
from those~in the foregoing example, a 
length of closed-up tube being united 
with the glass in the required positions 
and then heated near the junction and 
drawn away, leaving a short portion 
attached. Some little patience will be 
necessary in the bending up of the 
handles, to get them quite alike in form. 
In attaching the handles to the body of © 
the glass, the chief care is to see that 
the portion to be united and the body are 
equally heated and sufficiently fused to 
obtain a good junction. 

Fig. 58 is another example worked on 
similar lines, the edge of the softened 
glass being worked outwards with the 
file end or copper former (see Fig. 68). 
The making of the spiral forms, added just 
below the projections of the rim, has 
already been described. 


——s An Anti-freezing Solution 


Add this percentage 
a Calcium Chloride 
10 
18° F. as : ee ee 
15° F. P : . 4 
10° F. sas heen . 16 


100 lb.) will require 10, 12, 14, or 16 lb. 
of the chemical material, according to the 
low temperature to be resisted as shown. 
The temperatures given are those of the 
thermometer scale, the upper one being 
10° below ordinary freezing point, low 
enough for the most severe indoor require- 
ment. For outdoor gas-holders, the 12- 
per cent. solution might be necessary. 
It requires to be added that calcium 
chloride may be termed chloride’ of lime, 
but this is not the same as, cr anything 
like, bleaching powder, which is also called 
chloride of lime. _ Bleaching powder is lime 
subjected to the action of chlorine gas, 
and should be called chlorinated lime. 


To prevent water 
freezing when at 
22 ES 
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Bolts.—In addition to the locks and 
latches of doors, bolts are necessary to 
give full security ; and it is just as well to 
have the right thing in the right place and 
to have it in proper working order. Yor 
outside purposes, the galvanised-iron bolts 
~ are preferable to japanned-iron ones, as 
_ being less likely to rust. 


For a yard door fitted only with a— 


thumb latch, a 10-in. bolt, put on under 
the second batten, is reeorniended s~and 
when the door is flush with the post, it is 
only a matter of fixing it on straight, as 
in Fig. 1; but if it is a newly hung door, 
the catch should be put about 4 in. lower 
than the 


-. drooping. 


In many cases it is necessary to sink 


the catch into the post about 2 in., and. 
the average workman saws and chisels the — 


piece out of the post. A much easier 


-and quicker way, besides being neater and — 


stronger, is to reverse the catch, it being 
let in simply by boring a hole with the 
#-in. centre-bit and chiselling out the thin 
side (see Fig. 2). 

The japanned bolts are commonly 
used for inside doors; when appearance 
‘has to be considered, brass bolts are 


used, these being smaller and neater, and - 


_ often necessitating the use of a plate-— 
catch. When a bolt does not shoot into 
the catch, it should not be altered without 
first seeing that the hinges are right. 

The screws with which hinges are fixed 
often work loose, and can only be tight- 
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Other Fittings © 


~ sometimes difficult to remove the screws. 


bolt to allow for the door. 


Hinges and 





wip eut 
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~ 
tn 
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ened by plugging the holes Deion! ee 


inserting the screws; but the ordinary — 
cast-iron butt hinges used on inside house — 
doors seldom require anything else but a~ 
touch of oil when they start to creak. 
When a door has to be taken down it is_ 


The recognised way to start a screw is to 
strike it with a hammer to loosen it; but 
this must not be done with a cast-iron 
hinge, or it will break. The best way is 
to clean the paint well out of the niche — 
in the screw-head. The screwdriver used — 


_ should be a powerful one, and the point — 
or-a turns - is 


should well fit. the screw-head ; 
screw bit in the brace may be used: If» 


it is still necessary to strike the serew- zi 


head the butt end of the turn-screw may 
be struck whilst in position. With per- 
severance any undamaged screw can be 
turned by these means. — 

‘Door and Gate Hinges Outside 
doors are -usually hung with band and 
gudgeon hinges, and can be lifted off — 
without the aid of tools ; but they can be 
made not to lift off by putting ‘the top — 
gudgeon upside down, though this puts 
the -weight chiefly on the lower hinge. 
These hinges are to be had in many sizes, 
some being extra strong for swinging — 
heavy gates. The usual size for an 
-average yard door is about 19 in. They 
should be kept well painted and oiled 


_ occasionally, otherwise they rust and 


wear, causing the door to droop till it 


scrapes the yeround,. _besides pune hes > 
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gle out. of 
, however, is to lift the 





Baily for thi 


_ iron washers on the gudgeon pins to raise 
ote door to its right position (see Fig. 3). 
For inside doors of this class, T-hinges 
are more suitable, and they are also used 
for light outside doors, or any doors made 
_ with Bavehbearding ie a 4). 
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: AND OTHER FITTINGS 


use. A simple 


Boor off and OM ce a sufficient number of 


They 
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shor by Fis. 6, and slides up it into its: 
place. It should not be allowed to get. 
rusty, and should be oiled occasionally. 


= 


A little oil on the end of the latch and the 


catch will make it work with ease. 

Door Hooks, etc.—The banging of | 
doors is another annoyance which may 
be easily remedied. . The crude way is to 
hold the door open by means of a weight. 
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“Fis, 6.— Relative : 
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Ee 3. Soe a Gudgeon Hinge, with 
Washers to Raise Door . 









Fig. 9.—Door Stop | 





= Positions of Latch — Fig, 7.—Hook and Eye “ WE . 

eer and Catch” ; _ Fig. 8.—Door Silencer 

= ef ri =e: : : : . 

Ss are very useful for many purposes, may — : 

= be obtained in. many sizes, are Ehenp: but this in itself is a nuisance. 
a and are easy to fix. | 


~ Latches.—The common thumb latch is 
Beant: put on in a very indifferent 
- manner, regardless of appearance or 
utility 5 yet it is no more trouble to put 
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_ work more easily, and last longer. It is 
quite a common thing for the latch to 
- get bent or knocked off through repeatedly 
eee ng. against the point of the catch ; 


ints ae 


: Sea when it is vu on ey as shown 


it on properly, when it will look better, 


on the floor at the corner of the door. | 


a hook and eye for the purpose (seo 
Fig. 7), which may be screwed at a con- 
venient place on the door and the dado — 
rail (if there is one), or on the skirting — 
board. Such a hook can be screwed 
direct to a brick wall or plastered wall if 


There is ~ — 


the wall has been properly plugged for | 


the purpose, and experience shows that. 
the Rawlplug is the quickest and neatest. 


available. 
wall by means of a star-pointed jumper 


and also the strongest method of plugging 
A small hole is made in the | 


2 


t Tr 


. 
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or chisel, used with a hammer, a jute 
sleeve inserted and the wood screw driven 
in with a screwdriver in the ordinary way. 
No. 8 or No. 10 screws answer ordinary 
requirements, and the Rawlplug chisel 
- and jute bushes. or sleeves must be of 
@ size to correspond. 
There are also door 


silencers (see 


Fig. 8) to be screwed on the door post, 
about 3% 


with the rubber end in. past 
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room. But by adopting this method the : 


joint of the door comes so close that it will 


not open much more than square before — 
it binds on the mouldings, being then badly | 


wrenched. It is therefore preferable to 
keep the top hinge out nearly } in., and 
the bottom one } in. more. Set out the 


hinges on the stile as shown at Fig. 12, 


the lines a and B being made with a mark- 
ing gauge. 














Door and Frame 





the rebate to receive the concussion of © 


the door. . se 
When a door, on being-opened wide, is 
-apt to strike the wall or a piece of furni- 
ture, a rubber stop (see Fig. 9) should be 
screwed on the floor, behind, about 6 in. 
from the wall, or where convenient. 
How to Fix Door Hinges. 
“common practice for hinges to be let in 
so that their centres come to the centre 





_. of the joint of the door (see Figs. 10 and 


11) as otherwise, when the door is left 
slightly open, anyone outside can peep 


through the crack and see all over the 


11.—Hinge Centre at Centre of Joint Between 


Fig. 12:=-1cor Stile Set 
Out tor Hinge 


Fig. 13.—Flange of Hinge 
Screwed to Door Stile 








ness of Hinge Knuckle 
on Door Jamb 
SS ie 


~ 











It is 


and then screw the flange of the hinge butt 
in position as shown by Fig. 13, its sur-~ 


face being just flush with the edge of the 
door. Next fix the door in position, push- 
ing a wedge underneath until a joint about 
the thickness oi a penny is obtained at each 


side and at the top. Mark the position of — 


Saw, pare out with a chisel, 


Fig: 14.—Marking Thick- | 





* 


the hinges both at top and bottom with 


a chisel; then mark the thickness of the 


knuckle on the edge of the jamb (see — 
Fig. 14), thus giving the depth tq which ~ 
The other edge of — 


to let in the hinge. 
the hinge should not be let in more than 
its own thickness. 


- 


7 * » 
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Cheap Covers or Cases 


for Old Clocks 





Simple Wooden Case or Cover for 
Clock.— An old clock with a worn or 
ugly case may be given a completely new 
appearance by providing an artistic cover 


~ 


from }-in. fretwood. Having first ascer- 
tained the hecessary dimensions and the 
exact height and diameter of the circular 
opening behind which the dial will come, 





_ Figs. 1 and 2.—Two Views of Cover for Old Clock 


to fit over it. An advantage of this 


method is that the clock itself is not 


interfered with. One very convenient 
pattern consists only of a front, top and 
two sides. Fig. 1 shows a-front view, and 

Fig. 2 a back view of such a cover, made 
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the opening is cut with a fretsaw. A 
simple design is cut in the same manner, 
behind which are fixed pieces of repoussé ” 
decoration in copper or bronze, as shown 
by Fig. 1, though mother-of-pearl or even 
a darker wood offers an effective alterna- 
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tive. The four parts are fixed together 
with small french nails, but glue may be 
used if preferred. A narrow strip is 


finally glued at A to give the effect of a 


Fis. 3.—Biscuit Box Cut Out Back and Front 


bottom. To wind the clock, assuming 
it winds from the front, the cover is 
merely lifted off and replaced when 
finished. 

Another method is to make the case 
with a top and four sides, but without a 
bottom ; this keeps out dust better. 

Cheap Metal Case for Clock.—An 
American clock that has lost its legs may 
be retained in service by inserting it in an 
ornamental case. 

There are hundreds of ways in which 
this may be done, but in that to be 
described a decorative biscuit box, made 
of stamped _ sheet-metal, is utilised. 
Having decided on the position of the dial, 
an indentation is made where the centre 
of the circle will come by tapping the 
spot with the point of a nail. Then, 
resting one leg of a pair of dividers in the 
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indentation, a circle a shade smaller than 
the diameter of the clock is scratched on 
the metal. The large blade of a sharp 
penknife is next pressed through at any 
part on the circumference of the circle, 
when it will be easy to complete the 
cutting-out of the latter, moving the ~ 
knife partly with a sawing motion and 
partly like a_tin-opener. Having done 
this, a smooth cylindrical steel bar—a — 
small poker will do—is placed inside the - 
opening and rubbed round and round— 
against the edge, to bevel it down. A= 
larger hole, about 34 in. in diameter, is 
now made in a similar manner at the 
back of the box for the insertion of the 
hand when winding up the clock (see 
Fig. 3); the edge of this also should be — 
rounded. A block or platform of wood 
with a semicircular piece cut out of the ~ 
top is next required to support the 
clock inside the case. This must be — 


__ shaped to fit the box, trying the clock 


in position till it suits, and is then tightly 
fixed by means of wooden wedges. Lastly, 
the clock is inserted, the front being 





: “a 
Fig 4.—Biscuit Box as Clock-case ‘ 


allowed to protrude about 4 in. from the — 
opening in the box, and is secured by © 
screwing a wooden crosspiece over the — 
top of the block, or in any other suitable 

way. Fig. 4 illustrates the clock in case — 
complete. : 







































‘Tre Sarcetede Sapial verter S Haieriedee 
ie _ concerning the use of emery or its advan- 
tages as an economical substitute for the 

file as a cutting medium is not nearly so 
widespread. as it should be. Every metal- 
worker knows how ruinous it is to put a 
ew file ‘Straight on either forgings or 
astings in order to remove the hard 
hilled scale found on the surface of both. 
ten quite 50 per cent. of a file’s value 
sa cutting medium is taken from it with 
» first dozen strokes across the face of a 
ging or casting. = 
This chapter will point. ‘out the ad- 
vantages to be derived from the use 
f emery discs and bobs, and describe. 
w such Se can be made and. 


te, the disc sare will hike to mie pro- 
rided. The size of this must be deter- 
ned by the capacity of the lathe—that 
the height of the lathe centres. 
ample, anything of a diameter of 8 in. 
be swung in the lathe, then that cont 
be the diameter of the disc. Preferably it 
hould be of cast-iron, about 3 in. thick, 
rovided with a boss at the "back, and 
pped, or otherwise fitted, to the nose of 
lathe mandrel. In~ ‘order. that it 
l run perfectly true on its face—an. 
absolute necessity—it is advisable first. to 
bore and thread the boss, and screw it on 
-to the mandrel. Then turn up the face 
and periphery in situ. If it is decided 
poe this plate of wood—and the 


Emery ee Bobs, 
and Wheels: 


If, $F © 


writer has seen some excellent results 
_ obtained by the use of this as an alter- 
native to metal—it should be made from . 


a piece of well-seasoned birch or best 
pine, free from knots, warps, or surface 
cracks. 


In this case the thickness of the <s 


disc might, with advantage, be increased - 


to 3 in. 


The next thing to do. is to cover the | 
face of it with emery- -cloth, or specially 


made emery discs, which are sold for the 
purpose. . The use of the latter is not by 


any means a necessity, since the amateur 
can himself cut his own discs from ordinary ~ 
Sheets of emery-cloth, of the sort pro-  —~ 


-curabls at any ironmonger’s. For general 
~utility No. 2 grade will be most suitable, 
unless the work is to be finished instead 
of being roughed down. If the discs are 
purchased ready made, give the diameter 
of the discs and the grade of the abrasive. 
The cloth discs are fixed to the plate 
with ordinary glue applied very hot and 
thin ; then a weight or pressure is applied 
‘on the face side until the cloth has re- 
gained its brittleness. In gluing the 
cloth to metal plates, the latter must be 
thoroughly cleaned from grease and made 
fairly hot, just hot enough that it can 
be handled, before applying the glue. 
Run the disc at the highest speed the 
lathe will permit. A piece of flat iron 
plate 3 in. square and ,8; in. thick riveted 
to one end of a short piece of square iron 
which will fit in the tool-holder will give 


an efficient rest for SUpDOrMLe the work — 
Wm & 


new jointless leather belting, 


5 hme 


- 
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ae 
being operated on. Always run the disc tacking as proceeding. The finishing coe 3 
to meet the top of the work. of the leather must be butted close against 
An Emery Bob.—An emery bob is a the other, and well secured with tacks, — 
‘different tool from an emery disc; but, making a neat, close joint. Now with a 
as in the case of the latter, an amateur nail punch go over all the tacks, and set 
can make every part of it himself. The them down about half way through the <— 
body of this is a circular piece of well- thickness of the leather. Leave for at 2 
seasoned wood, say 6 in. in diameter by least twelve hours to dry. When hard, — 3 


1 in. thick. It must be mounted midway 
on a short spindle about 3 in. in diameter, 
with both ends centred to run between 
the lathe centres. Each end is threaded 
to take a nut and washer to clamp the 
bob. When mounted on its spindle it 




















Figs. 1 and 2. Petes! Section and Part 
Plan of Mould for Emery Wheel 


must be trued up on the periphery and 
faces» Now take the circumference of 
this stock, and measure off a piece of 
a trifle 
wider than the stock, and, say, 4 in. longer 
than the circumference. Next soak this 
for half an hour in warm water, then well 
hammer it to render it pliable and to 
extract the moisture, and with a knife 
scrape from the hair-side all the grey 
coating, thus exposing the grain By the 
leather. 

The leather now requires fixing to the 
periphery of the wood stock. Hold the 
latter firmly in a vice, have ready some 
hot thin glue, and begin by gluing one 
end of the leather, whieh must then be 
tacked down with small steel or brass pegs. 
Stretch well, and continue pulling the 
leather tightly round the stock, gluing and 


“eure some No. 60 emery Ait can be pur-— 


me Save Giallo d ey 


easily removed by moistening it witht 


mount in the lathe, and with a sharp’ 3 


turning chisel pare the face of the leather x 


until it runs dead true. oe 
The face of the bob has next to be 
coated with the abrasive material. Pro- 


chased at any ironmonger’s quite cheaply, 
is sufficient to coat a bob — 
this size quite half a dozen times), and — 
spread it thinly over a perfectly level | 
plate. Then well cover the leather face ~ 4 
of the bob with hot glue, take the mandrel 
in the hands, one on each side of the bob, — 
and roll it along on the plate, backwards : 
and forwards, using a fair amount OFS 

downward pressure in order to imbed the e 


a 
eS ee Pe Th we 


‘particles of emery deep into the face of © 


the leather. When it has taken up all — 
that it will, put the bob away in a warm, 
dry place for at least twelve hours. When — 

it becomes necessary to re-coat the bob — ’ 
with abrasive, the old coating can be ~ i 


2 : 


warm water, and scraping off with an_ 
old knife, taking care that the glue holding 
the leather to the wood stock is not — 
softened. 

It is not too much to say that a shilling — 
spent in emery in covering a bob will do- 
more work in quicker time than would 

a sovereign’s worth of files.  ~ 

Making a Solid Emery Wheel.— 3 
For use in tool grinding, shaping castings, { 
and other work where relatively large a 
quantities of metal are ground off, wheels E 
consisting ,of emery alone (except for — 
the binding or cementing material which ~ 
holds the emery particles together) are — 
employed. Shop-manufactured emery 
wheels (1) contain an admixture of clay — 
which, after the wheels have been. shaped 4 
and dried, ‘is vitrified by. burning in a- 
kiln for several days ; (2) contain sodium — 
silicate which is hardened by heating in 4 
an oven for twenty-four hours, thus bind- a 
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‘ing the emery together ; or (3) contain a 
cement, such as shellac, which on drying 


binds the cement sufficiently well for the 
lighter kinds of grinding. The vitrified 
wheel is the hardest and the shellac wheel 


the softest. 


~The amateur can easily and cheaply 
make his own emery wheels by the third 
of the processes above mentioned. First 
determine the size of wheel the lathe 


z will take ; “one of 6-in. diameter will. be 


a dovetail rim as shown. 


-a good size to start with. Then turn up 


a mould from hardwood (see Figs. 1 and 2), 
and a hub or centre from beechwood, with 
ail Turn a lid to 
fit the mould; this will act as a cover ta 


_ press in the composition after pouring. 
_ Fix the hub centrally in the mould, pour 


in the emery-powder dry to ascertain the 


amount required, take out the hub, and 


f 


mixed with ale. 


brush the mould and hub thoroughly with 
common blacklead {as used for fire-grates) 
Brush over the lid and 


 refix the hub. The wheel can be made 
fine, medium, or coarse as desired. For 


a medium wheel, use 3 parts of coarse | 


grinding emery and 1 part of fine emery ; 
~ next dissolve 3-0z. of brown shellac in 
~ methylated spirit at a temperature of 90° 


F., sufficient to form a thin paste, then 
- heat it in a tin placed in a pan of boiling 
water. 


Boil in another tin, also placed 


_ in water, in the proportion of 2 !b. of, 


coarse emery and 10 oz. of fine powder, 


loz. of cycle cement ‘the pitch and gutta- 


- percha kind), and 4 oz. of resin. When 


boiling, stir in the shellac till the whole is 
of the consistency of treacle. The mould 
should be heated to a temperature of 


150° F. and the composition poured in 
and well pressed home with any suitable 


tool, such as a small trowel, which should 


be previously warmed. The lid or cover 
- should be placed over the mould and 
heavily weighted, and the walls of the 
- mould should be made to taper upwards 


slightly so as to allow of the free with- 


; drawal of the wheel. 


. To true up the wheel after casting, it 


_ should be mounted on the spindle and 


Ay 


a 
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i 


run at a good speed, using a hot iron and 
being careful not to remove more than 
necessary or to keep the hot iron too long 
eetie SF Ny 
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_ EMERY DISCS, BOBS, AND WHEELS 


to the lathe. 
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in contact. Figs. 3 and 4 show a mould 
and wood centre for a face wheel. 

Using an Emery Wheel in the 
Lathe.—It frequently happens that the. 
possessor of a lathe requires to use an 
emery wheel and, does not wish to go to. 
the. expense of purchasing an emery 
grinder. It is an easy matter to rig up an. 
emery wheel so that it can be used between. 
the lathe centres. The average metal- 
worker does not require to grind by means: 
of an emery wheel very frequently, so if 
care is taken very little harm will be done: 
Of course, all dust must be: 








Figs. 3 and 4.—Part Vertical Section and 
Part Plan of Mould for Emery Face-wheel 


wiped from the bearings, the saddle, and: 
all moving parts, otherwise the particles 
of emery will cause a great amount of 
wear to take place and seriously affect. 
the accuracy of the machine. 

An easily made appliance is shown by 
Fig. 5. A spindle, fitted with two collars, 


-an emery wheel, and a nut, is placed 
‘between the lathe centres, after fixing 


on one end the carrier A. A driving plate. 
B, which is secured to the faceplate c by 
means of a short bolt, presses against the 
carrier and causes the spindle to revolve, 
together with the faceplate. The emery 
wheel pD is held between two washers E | 
and ¥, on the inside face of which two 
thin pieces of felt are glued, in order to 
ensure the washers having an elastic grip 
when tightening up the nut G. 

The wheel is held by friction, this in. 
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practice being found to give satisfaction. 
All dimensions for making the spindle are 
given in Fig. 6, but these can be varied 
to meet requirements. Mild steel is the 


best material for the job, and although 


cast-iron could be substituted, its use is 
not. recommended. When mild™steel is 


used there is no necessity for a forging, 
as the spindle can be turned from a piece of 


J}in. round bar. The washers (Fig. 7) 


~- ean be made from sheet material or cut 
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fonted over, it may happer that the fies 


and it is an easy matter to scrape away 


wrest: 







will burst when being used, and perhap 
cause a serious accident. : 

The centre of a_ shop- fnataitaneanee 3 
emery wheel is generally filled with lead, 


— 


2 


a 
aa 
some of the metal by means of a knife or a 
other suitable tool. Before mounting, the = 
wheel should be suspended from a finger — 


placed in the hole, and a slight blow = 
















Fig. 5.—Emery Wheel Mounted in Lathe — 
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: oy be struck on the wheel with a pices <e 
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‘Fig. 7.—Section Through | 
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Clamping Washer 












Figs. 8 and 9.— | 
Clamping Nut ees 
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off from the end of a bar after boring a 
short hole in the centre. The inside face 
of the washers must be made. slightly 


hollow, thus affording a better grip of 


the wheel; on the hollow face a piece 
of felt should be glued. This will pre- 


vent the wheel being breken when. the 
nut is screwed up, and will also com- 


pensate for any slight irregularity on 
the face. 

The nut (Figs. 8 and 9) is an ordinary 
standard nut that has been made thinner. 


See that the wheel slips easily over the. 


spindle and does not bind in the hole. If 


the spindle fits tightly and the wheel is 


of metal. 
wheel is in good condition ; but if it sounds 
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Be a clear sdund: is given the 


cracked it must not on any account be- 
mounted, as the bursting of a wheel may 
endanger the life of the worker. Z 
~ A good size wheel to use is one of 3 in. — 
diameter by 8 in. thick. 2 
In ‘practice a speed of about 5 000 2 
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‘per minute on the periphery is recom- — 


mended ; but this is hardly attainable in 3 
a foot lathe, as in this case the spindle — 
would have to turn about 3,800 revolutions — 
per minute. The grinding will have to be a 
done either on the under-side of the wheel — = 
or from the back of the ye acnene: as 2s 


j - \ 
: ‘ ~ 















AT removal face or r for “ spring eae 

_ carpets have to be taken up and relaid, 
and there is quite a practical way- of 
_ doing this without fuss or bother. Some- 
times a carpet requires to be cut and 
eibted and Tus, eo can | well be done 





He Fig. - Plan of “ Fitted Bordered 
: 9 pee ade See : 


no reason wee he iehould not make a 


col urse) if he is so disposed. 

. eee a cheapest _carpets are the ready- 
made _ squares ” in certain stock sizes ; 
e are also “squares”? in some_ of 
better qualities ate and other 


. 


? $ ‘ 
> q ia 


nd et) ‘i - 


_ Fixing and Laying 
aE _ Carpets 


“pet (this does. not mean weave one, of 
~ into account. 


; ss oe he eS 175 
Rae hip. . See 





Oriental makes), but when these are 


not adapted to the size or shape of the 


room the carpet must be made to the 
measurements required. Hirst, it must 
be decided whether it shall be a ‘ “square ” 


or a “ fitted carpet ” or a “ fitted bordered — 


™ 





Fig 2.—Plan of ‘ Fitted Carpet”? a nd 
< Bordered Square” 


’ 


carpet.’ 2 “The € square 
pensive, but the cost.and trouble of the 
floor staining or surround must be taken 
A “ fitted carpet” fits 
close up to the walls, completely covering 
the floor. A “ fitted “bordered carpet ” 


has a carpet border to match (usually 1 ft. 


6 in. wide) ‘seamed on all round, and 


we 


> is the least ex- 
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fitting close to the wall. 
sideration is whether it shall be a tapestry, 
Brussels, Wilton, velvet pile, Axminster, 
Turkey, or one of the less usual makes. 
To determine the quantity FOES RY 





Rae Up a er] 





Figs. 3 to 5.—Stitching Selyedge Seams 


scale plan of the room may be made, with 
the measurements, and the plan—ef the 
carpet drawn within it., But if the room 
floor is clear it may be planned out there 
(see Fig. 1), which shows all the seams of 
a “ fitted bordered carpet.’ From this, 
the actual amount of the material may 
be measured. ‘The body carpet is ? yd. 
wide, and the border $ yd. On all cut 








‘ Fig. 8 


- Figs, 6 to 8.—Stitching Selvedge and Cut 
. Edge Seams 


edges # in. may be allowed for turning 
back. In this particular case the quan- 
tities are: 144 yd. body material, and 
164 yd. border ee aeh These measure- 
ments are arrived at as follows: 2 inside 
lengths, each 11 ft.; 2 outer lengths, 
each 10 ft. 6 in. For the eight cut ends 


THE AMATEUR ‘MECHANIC = es “ 


‘The next con- | 


necessary to cut a piece out at the hearth — a 
and a strip off this may be used to go — 
The full size 


- “ hordered square, = leaving the © bay to. 


xe > ‘ 
ers phon 

























allow 2 in. ‘each = 6 in., the total being 

43 ft. a in., or 144 yd. ‘The border is 
measured on the outer edge and amounts _ 
to 45 ft. ; but two of the mitres each incur — 
an extra ‘foot of stuff (see a B, Fig. 1), and — 
another foot must be allowed: to meet the 
hearth. For the eight other mitres and 
the fireplace—that is, eighteen cut edges — 
—] ft. 14 in. must be allowed, but it is as | 
well to allow the 1 ft. 6 in. in case of © 
waste in cutting the mitres. The border — 
totals to 49 ft. 6 in., or 164 yd. Some- — 
thing may have to be allowed for matching — 
the pattern at the seams, but often this. 4 
can be managed without waste. It is” | 


under the door. ** fitted — 





Fig. 5 Rinding Turned-back Cut Edges G. 7 


bordered carpet” is the most expensive, — 
but a “bordered carpet’ may be made — 
the. size of the body material, with the 
floor surround stained and polished, or 
covered with lirxleum or felt. 

The ordinary—“‘ fitted carpet ’’ would. bes | 
planned as sown by Fig. 2; in which — 
the dotted iines indicate a plan for a 


be stained or covered with surround 4 
material, Or a smaller square could be 
made, leaving the 18 in. margin all round. 
The quantities for these are shave straight. 
forward to reckon. ~ a 

The costs of the various qualities of — 
materials are easily obtained from cata- 
logues, etc., and therefore it is easy o 
reckon exactly what any kind of- eo ‘ 
to fit any room will cost. 7 

In “ making” a carpet the stuff may 
be cut and set out in position -on th 4 


+ 


$ "” e = 


























evenly together, and the stitching about 
32; in. on, as shown by Figs. 3 and 4. The 
stitches need not be less than +} in. 
: ength, and should not be too tight. 
Ultimately they have to-open out flat, 
as shown by Fig. ae 


first, allowance being made for stretching. 


gs. 6 and 7 show, the stitching Beng 
ip lls | on the inner selvedge and 2 in. 


which i is to be is back: and pressed, 





>= Fig 11 Se on a Carpet Binding 


ae a be “ in. from both the cut 
ges kept evenly together ; the edges 
to be turned back and pressed, and. 
nd with upholsterer’ ’s web (No. 12, 
glish), as shown by Fig. 9, in which the 
re ated line indicates the stitched 


by Fig. 
he _ stitched on 4 in. from the cut edge, in the 
in 


but they should 
ippear to. be a little too-tight for this at_ 


‘The border stuff ‘should be stitched as 


from the eut edge of the body material, és 


10. Carpet binding is then 


manner. shown by Fig. 11, to be turned 
over to the back and stitched, as in Fig. 


_L2, this being” easily and quickly ‘done. 
From the piece cut out for the hearth, a 


strip may be cut to fit under the door ; 
the selvedge is stitched to that of the 
border, the cut edge being turned in and 


bound. All cut edges of carpets. should 


be Bealeus in this ee 





- Fig, 13.—Ring Stitched to Carpet 


Fen, 
es a 


Some carpets stretch considerably more 


than others, and im making a fitted carpet: 
allowance must be made for this. 


it is alwa: s an advantage to use 
* under-felt,”’ especially with thin carpets, 


as it gives a softer tread and helps them 


but for very thick carpets 


- 


to. wear better ; 


iy Pane 

‘seam in the carpet, and the jrregular 

dotted lines the edges of the turnings. 

The border seams, also, are bound in this = 

way; it gives additional strength, keeps __ 

Fig Ae BSc Carpet at Hearth-place - Fig. 12,5 Back-otiohisg of Carpet Binding "~ 

Gianégol quite well ona ee meDLine: g them flat, “ind prevents the cut edges ~- = 

but anything as heavy as Axminster is from fraying. : a3 
‘ather trying. = The hearth-place must be cut out, 
The seams of the bade: ae must be allowing 2 in. over for turning in, and 

itched first, the selvedges being kept clipping the stuff at the corners as shown ae 


= ees 


~ 
= 


= 
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“ felt-paper ”’ is sufficient. The under-felt 


or felt-paper is simply laid down in pieces | 


and fixed with a few tacks to keep it from 
shifting whilst the carpet is being put 
down. The commonest way is to prCh 








Fig. 14. 4 Slipping pes Ring | over Nail- head ‘ 


and tack it round the edges, especially 
in the case of “squares.” Another way 
is to use “drugget pins’’ placed about 
1 ft. apart, these a eae large-size 
drawing pins. 


The best way to fix a “ fitted carpet ” i 


is by rings, stitched on as shown by 
Fig. 13, about 6 in. or 8 in. apart, to fit 
corresponding nails (1 in. clout nails) 
driven into the floor; and.in laying the 
carpet, a common gouge bit may be used 
to get the rings over the nail heads, in the 
manner shown by Fig. 14. This also 
stretches the carpet and avoids the use 
of a “ stretcher.” 


There are special tools for stretching 














‘Fig. 15. Carpet Stretcher with Detachable 


Handle 


carpets, but they are not much used, 
workmen mostly preferring a home-made 


article of their own, such, for example, as , 


that shown by Fig. 15. The blade is 
made from a flat piece of iron or steel 
about { in. thick, and is inserted im a piece 
of brass-cased tube plugged with wood. 


a 


laid quite flat and straight, both for 
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Slots are filed in the end of the tube to 
let in the back edge of the blade, and it is — 
then hammered slightly flat. A wooden © 
crutch handle with the head covered with — 
velvet is used for lengthening it, so that — 
it may be used, when the worker is © 
standing, by forcing with the knee. 
When kneeling, the habit is to use it | 
short, driving the carpet up and bearing — 
against the butt end with the breast ; 
whilst tacking. ; 
The use of ‘ ‘ stretchers ” is, however, a — 
source of risk to carpets, and on this 
account many workmen will not use them. — 
Instead, they wear knee pads, go down on — 
all fours, grip the edge of the carpet with ~ 
both hands, and throw the weight of the _ 
body forward. This method is effective 
with practice, but is laborious and un-— 


dignified. 











Fig. 16.— Stretching Carpet with Spike-awl a P 


It is essential that a carpet should be 4, 


Pes ese 


appearance and utility ; and the following 
method is recommended. First stretch 
the carpet as nearly as possible to its — 
correct position, and fix with a temporary 
tack at each corner. Then fix the centre 
of each side, stretching by means of a — 
strong spike-awl, in the manner shown 
by Fig. 16. The awl is pointed so as to — 


~~. we 


vA, Po 


at aed 


- pierce between the threads without in- ~ 


juring them, and is stuck slightly into the — 
floor, then levered forward to pull the 


carpet up. Each edge is then finished by 3 


3 
working from the centre to the corners. 

The taking up of a carpet is work which _ 
should be done without undue haste. In S 
the case of a carpet of the shape shown — 
in Figs. 1 or 2, first observe which way A 
the seams run ; remove the furniture from _ 
the wall to past the second seam, untack — 
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2 ‘slots by forciblytap- 
ping g the outer end. 


& . the edge, and fold back at the first seam. 


- Then lift the furniture back to the wall 
and fold at the second seam. The same 
-is done from the opposite wall, and the 
carpet may be folded at the centre seam 
also. It will now be lying the length of 
the room under the table or bed, as the 
case may be, to be folded from each end 
to the centre, and should be immediately- 
tied up with string. 

A workman is often confronted with - 
the task of raising a carpet from under 
very large, heavy furniture. To the un- 
initiated, the moving of a very large 
“piece of ‘furniture might seem to require 
the services of half a dozen men; but 
that is not advisable since there is the 
trouble of getting them, the difficulty of 


: _working in concert, and the danger of 


_ straining the article. Most large pieces 
of furniture are made in parts, and can 
be easily lightened. Take, for instance, 
a wardrobe, with full drawers and cup- 
- boards, of which the weight is very great. 
The drawers and shelves should be removed 
and it may be necessary to take off the 
doors, as they make a great difference in 
the weight and convenience in handling. 
Ih some cases the cornice might be lifted 


driven down in the 


MAKE-SHIFT HANDLE FOR PAD-SAW 





~  Make-shift Handle for Pad-saw 


Lig 


aff and the side wings removed ; but this 
is no great trouble, and the work can then 
be managed by one man.. A wardrobe of 
ordinary size should be drawn forward 
about 2 ft. from the wall ; then the carpet 


SS 


SSSw 
OSS 
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Fig. 17. Withdrawing Carpet a Underneath 


Wardrobe 


should be doubled under to show about 
1 ft. of the boards; next the: wardrobe 


should be put back to 9 in. from the wall 


and tilted back as shown by Fig. 17, so 
as to be able to draw out the carpet. ~ 


f Make: shift Handle for Pad-saw 


: A TEMPORARY handle for a an saw may 
is be made from a cotton reel—or, more 
_ correctly, a thread reel, as this is larger. 
+ With a chisel or even a sharp screwdriver 
‘4 and a hammer, two 
incisions or slots are 
Ee made, one at each 
2 side of the central 
 Opening,as shown at 
A. The saw is then 
; held upright and 


vilitee two strips of wood, about 4 in. 
thick, and an inch or so shorter than the 


‘saw, at each side of the latter, and to -~ 


PlawD or tie the three together. With care, 
however, this pre- 
caution is scarcely 
necessary. A pad- 
saw fixed in a make- 
shift handle in the 
‘way described is 


keeps on with singu- 
lar tenacity, gives a 
firm grip,and stands 
a large amount of 
hard work. 


illustrated at Bp. It — 


A wine block is a type- high block of 
zinc, bearing in relief a photo-engraved_ 
and reversed image. of an illustration 
consisting wholly of solids and whites. 


Thus, Fig. 1 (next page) has been printed — time - saving ~ 
from a - 


“line block ’’—there’ is nothing — 
‘but solid blacks and whites in it—whilst 


ee Fig. 2 (on p. 182) has not been so printed, — 


since it includes a large proportion of — 
_ “ half-tones 


was made. The amateur often has occa- 
sion to multiply simple lime drawings. — 
He may need to illustrate an advertise- 
ment, to reproduce his own design for a 
Christmas card, etc. etc.; and should he 
he interested in amateur printing (as to 
which he should refer to later chapters) - 
he will find a knowledge of line-block 
making of extreme utility. Many amateur 
photographers will take up the subject 
for its own sake, and because of the in- 
teresting experiments it makes possible. 
The photographer, mdeed, will be pre- 
pared by the nowledge> he already — 
possesses for most of the processes, and_ 
~some of his appliances; such as measuring 
glasses, etc., will be found handy. 
Materials.—There i is, perhaps, no pro- 
cess where so large an expenditure on 
appliances is possible, and yet where so 


small an initial outlay is necessary, as in 


‘the equipment of a plant producing line’ 
blocks. 
advisable when large quantities of com- 
mercial work are contemplated, but this 


Making Line Printing: 
blocks at Home — 


corresponding to those in — 
the photograph from which the block — 


ent cotton-wool (first quality. free from — 


Expensive machinery is, of course, — 
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aiaptes will deal only with the requi 
ments of an amateur who wishes to | avoid ? 
expense and yet desires to produce a 
perfect result. Ignoring, therefore, all 
appliances and difficu 
“methods, and confining attention to the 
‘description of a simple method that can 
be easily grasped, it may be said that th 
outlay will come within the limits of . 
sovereign. Some of the materials are 
1 piece of polished zinc, 16 | Bauge F 1 piec 
of oak mounting wood ; } Ib. of aie 


grease); 4 lb. of dragon’s blood ; 1 Ib 
eagle etching ink ; 1-dragon’s blood Ben fe 
I qt. of commercial nitric acid ; 1 composi- — 
tion roller; 1 atzpinsel etching brush 
(Fig. 1) (this i is around, mop-shaped brush — 
of soft hair, generally marten fur, bou 
to a. wooden handle by means eH = wax 
thread varnished with shellac); ~~ $ Ib. 

pumice powder; ¢ lb. of smonnting nail 
1 pint of méthylated Spits 4 on. 

_ potassium bichromate ; 4 1b. of shella 
~2 new-laid eggs ; 1 Ib. of mneneas, potas] 
_1 Norwich film (this film is not unlike 
_tracing-cloth ; it is transparent, and one- 
side may be highly glazed, while the 
other is matt, and it can be obtained — 
through photograph material dealers). 
It is presumed that the worker has a 

few pin des articles, such as a eon 
ete. 


be sain and ie wae be aaeeirodl as 
the amateur ene to make a block 
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Satan in a newspaper es aapeesias: 
something or other he may wish to sell. 
He can, of course, have his advertisement- 
5 up ‘wholly in type, in which case it 
has a good chance of being overlooked 
ae amongst the other matter, but the essence 
~ of advertising is to attract, and the 
columns of any newspaper will at once 
demonstrate the value of any illustration 
among the reading matter and the 
“ pulling *’ effect of an advertisement that 


ground. Among the advantages to the 
amateur block-maker in the making of 
» white-letter design are : first, it obviates 
the necessity of making a negative from 


ie Presently described ; secondly, the etching 
process will occupy less time, because it 
will not be necessary to bite so deeply, 


=i 
; 


s and stronger acid may be used, because 


= less metal (in the “ walls” of the relief 
wS cry will be exposed to the action of the 


Z acid. The plate will not, therefore, get 






















“Si ‘come off. Moreover, less acid. will be 
used, and the necessity for cutting out 
large bare portions of zine with a fret- 
saw is obviated. The plate itself will 
. be less likely to cockle out of shape in the 


heating operations ; and (all etchers will 


; ee iect.° 


2 it it is to come within the space of a 
x single column of a newspaper, about 2 in. 
wide and 1 in. deep will be enough. Cut 
a piece of the Norwich film a little larger 
than the design, and pin it to a board. 
Make up an ink composed of a solution of 
filtered gum arabic in which lamp-black 


- sistency, and to which a few drops of 
| glycerine have been added. Moro lamp- 
. eek may be added for brush work than 
~ can n be used with a pen, and the ink should 


the test work should also be 
i ‘ri ed a atckio: and if it shows any cracks 
on : a few more drops of glycerine should be 
ae Rided 5 pet beware of using too much 


> > ~ “ , . - - ‘ 
=S¢ se Sas > ie — ay > ze 
a - 5 SSS See eke eer 

mete ae “s 


is printed in white letters on a black 


the drawing, provided that the: drawing 
is made according to the method to be 


hot, which sometimes causes the resist to. 


= appreciate the last point), there will be no 
~ small Oe ee portions of the design to 


Now as Bonide the size of the block: 


has. been mixed to the required con- - 
-z 


: pe tested for opacity before the drawing - 


TS Aen, eae ee 


eekeceunie™ or ie ink will remain- tacky 


and stick to the plate when printing. — 


In making the design, it is necessary to 


remember that it is a negative, and that — 
the black strokes will show white in the — 
the outside edges of the 
~ block should be marked by black lines on: ~ 
the film ; they will etch toa certain depth ._ 


finished prooi ; 


and facilitate the trimming of the metal. 
If the design is not drawn reversed, the 


film must be inverted when placed ine 
the 


contact with the sensitised zinc ; 


: block, of course, must be a even. 
Sensitising tt will now be necessary | 


to prepare the sensitising solution for the 


_metal. The formula is: white of 2 eggs ; 
water, 20 oz.; potassium bichromate, 
200 gr.; liquor ammoniz, a sufficient 


quantity. First split the egg-shells and 
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pour off the albumen (the whites) into a = 


bowl. ‘The yolks are not required. After 
well beating the albumen, let it settle. 











- Fig. 1.—The pcayinesl: 


Pulverise the potassium bichtomate and i= 


dissolve in the water, add the albumen, 


beat up the mixture, and filter through 


cotton-wool. Now add liquor ammoniz 


drop by drop, stirring all the time, until oF 


the colour of the solution changes to a 


pale lemon yellow. A piece of sheet 


zinc having been cut. with a saw or draw- 


knife a little larger than the finished 


block is required to be, its polished surface 


should be cleaned with a piece of damp 
cotton-wool and pumice powder, rubbing 


with the grain of the metal (see Fig. 2). 
- It should be rinsed free from pumice, and _ 


should then be grained by rocking it for 
a few peconds in a gos Be containing : 
water, 20 oz.; nitric acid, } dr.; alum, 
1 oz. Having again rinsed it, rub it 


gently with a fresh pad. of cotton- wool, 


shake off the superfluous moisture, and 
pour on some of the sensitising solution. — 
Pour this off at all corners of the plate, — 
pour on more solution, and shake it off — 
in all directions by means of a rotmy: Wiss 
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motion in front of the fire or over a gas- 

ring until it is dry, but do not let the 

plate get more than comfortably warm. 

When dry, it is nee to print, and a very 








Fig. 2.—Cleaning the Plate 
strong printing-frame is necessary. A 
wedge pattern frame with a thick plate- 
glass front is not difficult to make, but: 
failing this an ordinary photographic 
printing-frame will do for small blocks; 
but it is necessary to ascertain that there 
is no burr on the edge of the metal. 
actual time of printing can only be found 
by experiment, but as a very great 
deal of latitude is possible, there will 
not be much trouble in this direction. 
Some sort of an actinometer should 
be used, and a very handy one can 
be made out of a tin tobacco-box - 
with a flat top. A block of wood 
of the same depth as the box is 
placed in the box, a hole in the lid 
about + in. wide is made, and a 
slip -of yellow paper pasted over 
-it; a piece of :photographic P.O.P. 
is placed on the wood, and_the 
box is placed to print in the light 
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the rubbing has been too hard or that — 
the ink was put on too thick. 


if it still refuses” tio develop it has been 
The 
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blood to fees a satin resist arancea | 
the action of the acid ; while if too much 
ink is used the design will develop smudgy — 
or refuse to develop at all. The etching i; 
ink will not need to be thinned down, | 2 
but it should be well distributed on 
a piece of thick glass with the com- — 
position roller before being applied — 
to the plate. The metal plate shoul 4 
be taken out of the frame in a — 
room not too strongly lighted, and 
the roller passed over it in all 
_ directions until it is covered with a 
~ thin even film of ink which should — 
be just sufficient to make the plate 3 
look black. Now. place the plate — 
in a tray of cold water and rub — 
gently with cotton-wool (Fig. 3) un- 
til the design shows clear and sharp. _ = 
If any part of the design looks | 
~ woolly, it requires more rubbing ; 
~ but if it looks smudgy, it shows that — 


“08 
Joa 


ft ite 
refuses to develop, put a few drops of — 
ammonia in the dish and leave it to soak | 
for a few minutes; then rub again, and — 
hopelessly over-exposed, and must be — 
printed again. rae the plate to 5: 


at the same time as the frame; ae 


the depth of the tint on the piece 
of P.O.P. when the frame is taken 
in is a guide for further exposures. 

Inking-up.—The inking-up is a simple 


the other operations, for if too little ink 
is used it will not take enough dragon’s 


a 


~ have come out: all ayene take off the super-_ a 
matter to the initiated, but the amateur _ 
is more likely to fail here than in any of — 


shellac varnish should have been made up 








yee 3.—Developing the PHnC 


fluous moisture by dabbing the plate with — 
a piece of chamois leather, and assist it to _ 
dry by warming it over the stove. Some 





Piss half filling a adele: maoathed bottle eke 
> orange ‘shellac, and pouring into it some 
- methylated spirit. When the shellac is 
3 pe deep! the varnish should be of 
By 


Fig 4.—Varnishing Rack of Plate 
4 the consistency” of syrup. Mieke: a hate 
in the cork and insert a stiff brush, and 
s replace the cork with handle of the 
brush sticking half-way out of the bottle. 
“ag ‘The plate should be examined carefully, 


pocand any bare spots which should have 












up with an ink made of bitumen dissolved 
in turpentine. In the case of very 
~ open designs, where large spaces must 
ultimately be cut out with a ‘fret- 
pws. these places should be painted 
in so-as not to waste the acid, but 
do not paint too near to the design 
itself or trouble may ensue. The 
next step is to make a box to hold 
i the: -dragon’s blood; this should 
» be about 18 in. by 18 in., by 4 in. 
~ deep, and should have a lid. The 
_ dragon’s blood is placed in this box, 
Peart the plate is passed through the 
_ powder te cause as much as possible 
of it to adhere to the ink,.and the 
superfluous - owder is dusted off. by 
means of the special dragon’s blood 
brush, Itis now held at one end by 
a] pair of pincers, and heated over the 
stove until the powder melts and mixes 
with the ink. It should not be heated 
- too 
easy fo ascertain, as jue powder being 
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een covered with ink must. be touched . 


much, | but the right amount is~ 
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bright red to cart with, turns irariédistaty 
black on melting into the ink. While 
the plate is still warm, it is held by 
the pincers, and the shellac varnish 
painted all over the back to pro- 
tect it from the acid on that side 
(see Fig. 4). 

Etching. —Some kind of an etching 
tub is necessary, and the best form 
would be a stone tray. Another form 
can be made out of wood covered 
with pitch, but an ordinary photo- 
graphic developing dish will serve the 
purpose after it has been painted. 


varnish. The zinc is immersed. 
wholly in the acid and the tub: 
is rocked. The acid is made very 
weak to start with, the following 
~ being about right: water, 40: oz. ; 
nitric acid, 3 oz.; fish-glue, 1 drop. 
The object of the fish-glue is to 
make the ‘etching smoother, and this. 
effect is also obtained by rocking the: 
tub, and brushing frequently—with the 


atzpinsel (Fig. 8); this brushing is abso- 


lutely necessary in the process about to 
be described, as otherwise the dragon’s 
blood sticks all over the plate, and the 
work is spoilt. With the first and second 





Big. 


5.—Touching-up 


etch, it is important to. go to the right 
depth, but- the exact amount varies 
with the nature of the work. If there 
are any-very fine lines, the etching | 


~ should not be more than the thickness 


over with brunswick black or shellac 


184 THE AMATEUR. MECHANIC ae 


of writing paper, but for coarse work it 


will be possible to go much deeper. 


is not etched deeply enough, a “* shoulder ” 


will form near the top, and if it is 
etched too deeply, the fine lines will 
be undercut. When the depth is 
judged to be correct, the plate is 
taken out and the brushing con- 
tinued under the tap for a few 
seconds. It is next dabbed nearly 
dry with the chamois leather,. and 
held over the stove until quite dry 
and uniformly heated. The . plate 


should not be made warmer than 
the hand can bear, and a good test. 


is to lay it on the back of the hand 
for a few seconds, and if this causes 
- no inconvenience it may be judged 
right to proceed. It is a good plan 


Fig. 8.—Plate Lifted Out During eeoinas for 


Brushing 


to mark the sides of the plate 1, 2, 3, 4. 


Next, the plate should be plunged 


into the dragon’s blood and taken 
out at an angle with the side marked 
1 uppermost; it is dumped on the 
bottom of the box once only to shake 
off the superfluous powder, then laid 
on the side of the box at a slight 
angle ; the dragon’s blood brush is 
held in the hand as in Fig. 6, and 
the powder dusted off in such a way 
as to cause it to form a ledge on all 
the sides against which it is brushed ; 
that is to say, the brush is started 


on the side marked 1, and carried 


across to 2, but not ea to I. | 
started again at 1, overlapping the part — 
first brushed, and after the whole plate - 








Fig. 6.—Brushing the Powder Against the Lines 


has been brushed over the operation 
is repeated. Fig. 5 
tion of touching-up. - 

The manner of brushing is. ime 
portant. The brushing should bo 


carried across the plate, and the aim — 
is to heap the powder against tho 
lines and to clear the spaces as much — 


as possible (see Fig. 6). ‘The plate 





It is 


5 shows the opera 


\. 


is now held level with the pincers, — 


and carried carefully to the gas-ring, — 
care. being taken not to shake or jar — 


it in such a way as to disturb the | 


powder. | 
(see Fig. 7) just long enough to melt 


the powder and make it adhere, but — 


It is held over the stove ~— 
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it. Shee be. eee a little batores thes 
“next powdering, the same test with the 
_ back of the hand being made. The pow- 
= dering operation is then repeated, brushing 
- the powder from the side marked 2, and 
so on, el the four sides are done. The 
» acid bath is now reinforced with only as 
~ much acid as it is judged has been used up 
in the last etching, but the duration of 
etching is lengthened ; if the first etch 
was completed in reires: minutes, the 
_ second etch should take about five minutes, 


of ee are doubled for the ind. etch. 





‘The dane process ‘is es “Vepenited: 
and with the same strength of acid as 
: when the third etch was begun, a fifteen 
ainutes’ eee: will finish: the job, unless 


le, but it will improve the _appearance 
the block and remove any ‘‘ shoulder ”’ 
that may h have formed. _ The amateur is 


I Bhes necessary first to slean the Pats 
a stiff nail-brush and a strong solu- 
of caustic potash, dry the plate, and 
it up with the roller and etching 


the powdering process being then repeated; < 
both the strength of the acid and duration © 


“Fig. 9.—Print from Dine Block te from Norwich Flac: note. the “ Half-tone ” Effect 


‘What is called a ene ae ds e 
cessary by this process as- a general 
ness as the diameter of a new shilling 


Then af is Se into the bes sx 


Mond: and the ore brushed away in 
all directions, not allowing any to heap 
up against the lines. The plate is now 
heated, but only just sufficient to melt 
the powder. 


after which the ink is cleaned off and the 
varnish scraped from the back of the 
plate. If desired, a proof | can now be 
“pulled,” an ordinary iron letter-copying 
press being very handy for this purpose. 

The plate must be burnished and 


‘mounted on the special mounting wood, 


and this will be a simple matter if it is_ 


—— 


a white: ee block, when. holes can oe 


drilled i in the letters and the nails driven _ 


in with a hammer and punch, but if the © 
block contains large spaces that have to 
be cut out, this must be done with a fret- 
saw, and judgment used in placing the 
nails, The block must also be squared 
up, and it should now be the same thick-. 


piece, which is exactly type high. 

A clever draughtsman may, by var- 
nishing and scraping, get some beautiful 
effects with. the Norwich film and then 


himself make a printing-block from it. oe ‘ 
Fig. 9 will indicate some of the possi- 


bilities of the process, this block having 


as described i in this chapter. 


er. The etching bath is reduced — - 
to the same strength as for the first etch, 
and.two or three minutes’ etch is given, 


le 
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been made substantially, but not exactly, af 
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-Home- made Garden 


Rollers” 





THe garden roller shown by Fig. 1 <is 
made of wood and sheet-iron, Fig. 2 
representing a section through it. 


Each end of the roller consists of two: 
18-in. discs A of hardwood 1 in. thick, placed 


with their grain crossing as shown and 
firmly screwed to- 

gether. Exactly .- - 

in the centre of 
each end a 4-in. 
hole is~ bored, - 
through which a — 
54-in. iron bolt B 
passes, On the 
inside of each 
end a 2-in. square 
iron bolt - plate 
©, with a 4-in. 
square hole, is 
screwed, and on. . 
the outside there 
is a similar plate 
with a round 
hole to take the 
bolt straight 
through. Over 
the heads of the ~ 
bolt and plates — 
a@ piece of zinc 


























or tin p-should be nailed, to prevent. 


the bolts being - accidentally knocked in 


when fixing on the pulling frame, and 


also to keep. particles of the ballast from 
working through on to the bearings. 
Be sure that the bolts have square 
shoulders to fit into the inside “plates ; 
this prevents them turning round. ~ 


the. roller, when covered, will be filled. 






‘Fig, 1 (to the left). — small hole ~ is Bs, 


Fig. 2 (below).——Section #4! ~ from the edge, P 


‘round the WES will give the position for 
- the cross-pieces. ‘Nail up with 6-in. wire : 
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hole in one of the ends, eeu whieh A 


Save the. piece cut out, and nail on to it — 
an overlapping piece of zine or tin, as at ae 
E, to admit ore 

: he being screwed — 
sare | down. The ends — 
; are clamped to- 
gether, and a | 





Roller Complete bore d right. < 
\ is, through; “97m ee 

Through Roller above and below, — 
in each end. — 
Mark the edges — es 
of -the. discs 80 : 
that the correct ~ 
position can be 
found when. = 
about to nail the 
ends to the 2-in. 
square Cross- — 
pieces F, which = 
are .1. ft. 4 in. ¥ 
long. A 4-in. | 
‘square pencilled a 




















nails; or, if desired, screws may be used. 

The covering G is made. up. of strips of es 
wood, | ft. 8 in. by 1 in: by } in. , placed 
across from end to end and nailed to the - 
edges of the discs with l-in. wire nails. A 
‘When this covering. is couplets, glue thick 23 
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i brown paper over the Shbls surface, to 
prevent the ballast working thr ugh. 
Then, on the top of this, nail dowr 
sheet-iron, which should not be more ‘than 
eet “in: thick It is easier to nail it on in 
7 two pieces, with flat-headed 2-in. 

* nails, inserted at intervals of 1 in. To 
- take the nailing of the Ree of the sheet- 
iron, a strip of wood 14 in. square should 
be Bid across from Aare to end, and let in 
flush with their edges ; these strips should 
be opposite to each other, or wherever the 
iron joins may occur. 

The pulling frame is made of 3-in. by 
- 2-in. yellow deal planed smooth. The 
sides w (Fig. 1) are 1 ft. 4 in. aces and, 
. when fixed with the cross-piece J, 

are 1 ft. 10 in. apart, inside 
“measurement. This cross- -piece is 
let in } in. at the corners of the 
_ sides. and tightened up with 4-in. 
-coach-screws, two to each corner. 
ys the stem of these screws should 
not be more than } in. thick. 
ae inches from the ends of the 
sides, $-in. holes must be bored to 
take the revolving bolts. A 2-in. 
ES Square iron bolt-plate, with round 
holes, should be screwed on each - 
side, as shown, to prevent the wearing 
of the wood by the revolving bolts, -to 
~ which the nuts are fitted. 


RU Fae Te 


consist of ash garden rake handles. 
- ‘Holes must be bored in the cross-piece J of 
_ the pulling frame, 6 in. from the corners, 
to take the shafts, and small holes must 






end of the cross-piece, to fix the shafts in 
- position with wooden pegs. The handle- 
_ bar is of ash, 1 ft. 1 in. long, and is fixed 
‘on with 3-in. coach-screws having a 4-in. 


4 


- stem. 
The roller must be filled before the 
"pulling frame is put on, the frame being 









been placed on the bolts. The ballast 
consists of gravel, clay soil, and cinder-ash 
(sand will do, but this costs more), packed 
ine firmly with a thick stick. The roller 
should be kept under cover, and wiped 
after use, to prevent rust. Paint the ends 
_ and the pulling frame a lead colour ; 


‘HOME. MADE GARDEN ROLLERS. 


the~_ 


iron . 





- Fig. 3.—Concrete-filled Roller with Frame 
The shafts K are 2 ft. 8 in. long, and 


4 also be made in the shafts and at each ~ 


‘S _ screwed up in position after the ends have 


the 
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shafts and adie: ba need not be painted. 
Use vaseline or oil for the bearings.- 

This roller will not cost more than 
7s. 6d. at the outside. The weight when 
filled is about 2 cwt. : 

A Concrete-filled Roller.—For this 
(see Fig. 3) a barrel must be procured 
with straight, not bulged, sides; and a 
soda barrel has been found to answer 
excellently. A piece of 8-in. round iron 
forms the axle (Fig. 4). Its length will 
depend on the depth of the barrel; but 
it must project 2 in. at each end of the 
finished roller. If the cement of which 
the roller is formed sets firm, there is no — 
fear of the axle working loose; but as 
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an additional, precaution, rivet two flat 
pieces of iron on this bar at right angles 
as shown. ‘Two holes should be drilled in 
the ends for linch pins, though these are 
not necessary if the frame is made quite — 
firm. Bore a hole in the middle of the 

bottom of the barrel, through which one | 
end of the axle will pass. A narrew piece 
of wood must be strongly fastened on the 


- top of the barrel, with a hole in its centre 


through which the other end of the axle 
may pass. : 
The barrel should stand on a flat piece 


_of ground during the process of forming 


the roller. Make a hole in the ground, 


into which the end of the axle will enter 


(see Fig. 5). Pass the axle through the 
bottom of the barrel into the hole in the 
ground. Allowing for the thickness of- 
the bottom of the barrel and the piece of 
wood at the top, see that the axle pro- 
jects equally at each end. Be sure that 
the axle is as near the centre of the barrel 
as possible. 


oe bee eS od ae oe: Me ee ee © 
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The next process is to fill the. barrel 
with portland cement and stones. The. 


cement should be mixed with sand or 


clean gravel, in the proportion of one of — 


cement to three of gravel. If gravel is 


used, it must be well washed to clear it— 


ag of earth and dirt. To do this, wash a 
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Fig. 4.—Axle Fig, 5-Bairel Set Us. 


_ of Roller on Ground 


couple of showattale at a time ina bucket 
‘of water. Stir the water and gravel well 
together, and before it has time to settle 
pour off the dirty water. Repeat the 
operation until the water is fairly clear. 


Two good-sized buckets of “erarel will 2 


suffice. 
Some fair-sized stones beat the size 


of the worker’s fist), washed clean, are- 


also required. Mix up some cement in 
_ the proportion given, not too much at a 


time ; mix it well with the gravel before | 


_ adding the water, and do not make it 
sloppy—just plastic enough to work easily. 


“Put a good layer of this in the bottom of 


the barrel to begin with. Then place some 
stones on this, allowing the cement to fill 


and more stones, until the barrel is full, 
pressing each layer of cement well about 
the stones, and finishing off the top with 
cement alone. Cover with a sack to keep 


-out any rain, and leave for a few. days till, 


it sets. 


One hundredweight of cement was 


sufficient for a roller made by the writer, 
‘so that the cost will be very little. It 


‘works easily, acts . effectively, and it is 


-doubtful whether an iron roller costing 
some pounds we uccore pase better 
work. . 


‘through which the axle will. pass. ee > 


vides something solid for thé irons of 
the frame to work against. When this ee 


- bands removed, and all the wood strippec 
: roller with a washer and cement. 


_ off and made smooth. For this purpose 
get a fairly wide plank or board a little 


roller. Lay it on the board a, and pr 


up well around them. Then more cement 


the roller should be 
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Then. ae Aen. pieces ‘of. iron OR a 
square with a hole in the centre of each, 


off the top piece of wood which kept the 
-axle in place, and drop one of these wash 
on the axle. if, 
Next mix up some coment Bilge a 
gravel, and cement the end of the 
roller, bedding the washer in the cement, = 
but not covering it. This washer pro- 


is dry, the barrel may be reversed, the 
off. Then finish off the other: end of 1 


The roller now requires to be. finished ; 


longer than the length of the roller, also 
two strong upright. pieces, and fix ~ 
roller up as shown in Fig. 6._ ~The piece 
of wood a should be fairly wide. Before 
fixing it in position, lay it on its suppor 2 
turn the roller, note the widest part, ai 


_ fix the board so that when the roller i 8 


revolved, this part will sy Dass, at t Lis | 

oint. oe 
See that the ends are ‘eas ‘disk 
from the centres of the axles. P 
cement should be used for truing-up 


it against the roller as_ it pe PezOlees 
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little should be Said on at ane and 
allowed to get fairly dry. As the roller 
begins to assume a cylindrical form, 
thinner cement shouldbe used, until the 
roller is _ perfectly round and” sm 
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Ve nd protected from. the” 
ete big 
| The ‘framework- need not be Sesoribed: 

g. 3 giving a plan view of what is re- 
- quired. Instead of the iron bearings (see 
ee iis a es could be made with 


Aisa 


«stored in the following manner : 
put. them on boot trees or on the lasts 
on which they were made, but be very 
careful when inserting lasts, as the leather 
may have shrunk. If neither lasts nor 


— 


their proper shape with pieces of thin soft 
that a little pressure will not displace it ; 


to the top. 
_ Brown, ear iey cha ae been stained by 


with a very soft brush or sponge and a 
ittle soap and water. The water will not 


russia leather, be more sparing with the 


cit badly stained, aoe in the same way 
. with Clark’s ‘mahogany fluid (obtained 

from a grindery stores) diluted well with 
a water. Propert’s fluid is also good, but 


e 4 


~ light, use white cream, unless any of the 
surface | is worn, when it will need brown 

cream to bring th to the colour of the 

a _ remainder % 

- The colour of feats eilafieoried peo 


% le leather i is lightened by applying a coat of | 


ry weak oxalic acid and water, using 
ee brush one but hard. If not 


= = “RES C ane ‘AND ‘POLISHING BROWN BOOTS 
sun whilst 


‘just fit the axles. 
of the frame. 


Cspiian erik Hoste aie. tee are re- 
First: 


- because too much has been used. 
trees are available, stuff the boots out to - 


paper, pressing each piece in so tightly 


lace the boots, and sO fill them ‘right up : 
irt in wear needs merely to be washed _ 


aurt them ; but’ if they are calf, and not 


needs more care in using. Whichever is 
used, follow with an application of the— 
= aa maker’s cream. To keep the boots 


re pieces of iron pipe ee would 
Fit these into the ends 


frame must have cheeks, and be wedged 
so as to keep the frame the exact width 
of the toller. 2 


"Restoring and Polishing Broa. ae 


is aeared wash the acid off with water = 


and let the boot dry in a cool place. 


The two bars B of the © 
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Sometimes dust accumulates on boot _ 


cream and mixes with 


it because the = 


-cream-has not been properly applied, or _ a3 


If the 


boots are on trees, 


the cream can be 


rubbed off with a dry cloth, but it is very - 


hard work; and water, employed as 


-above, will not hurt the leather if used 
“carefully. 
_— To use the cream, have a very small — 


portion on a piece of clean white flangiek= 
and rub it on the leather very lightly 
over a wide surface as quickly as possible. 
This is continued till all the boot or shoe 


-has been gone over. Then start afresh, and 
go over it again and againinthesame way, __ 
always working the pad with a circular. 
motion. After the first cleaning, the — 
ee 


front will need the most treatment, as _ 
more wear, ~ 


that portion of the shoe gets 
and the bending of the foot throws the 


cream out of the pores of the leather, the 


leather of these brown goods being grain — 
‘side out. 

_ Brown shoes th not need washing every 
time they are cleaned; but before they 


~ 


are creamed—in fact, every time they are 


taken off—they should be well dusted and 
polished ° with a soft cloth. After thee 
cream has. been put on one shoe, let _ 
it set while the other is creamed ; 


ment will preserve ise surface of the 
leather. . 


‘then 
well polish with a soft cloth. This treat- 
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Galls for Ink Making.—Galls_ should © 
always be bought whole, as, if already 


bruised, it is impossible to estimate their 
value. The best galls (Aleppo) have a 
warty surface, are blue or green, and 
should be heavy and free from~ holes 
(showing that they have been collected 
before the insect has escaped). English 
galls are of no value. For use, the galls 
- are broken up into a coarse powder in an 
iron or bell-metal mortar. 

Black Inks.—(1) For a good ink use 
for every pint of water. 1 oz. of the best 
Aleppo ink galls, coarsely powdered. Boil 
for 3 or 4 hours, making up the water lost 
by evaporation, strain hot through calico, 
add about ? oz. of gum arabic per pint and 
boil until dissolved. While hot, strain 
into a stone or similar bottle and add, for 
every pint, about # oz. of iron sulphate 
previously dissolved in a little water. To 


keep good, add to each pint 3 drops of 


creosote, and allow the ink time to mature 
its density of colour before using. (2) 
For a logwood ink, digest + Ib. of logwood 
chips in 3 pints of water for about 12 hours 
and then simmer until only 2 pints are left. 
When cold, strain or decant and stir in 
20 dr. of yellow chromate of potash. (3) 
Waterproof ink generally contains borax 
and does not work very nicely. To make 
it, boil 4 oz. of lump borax in 4 pint of 
water in a covered pot, add 1 oz. of 
bleached shellac, stir until dissolved, and 
add enough pigment to give the required 
density ; this pigment is vegetable black 


rubbed up on a palette with just enough 


water to form a smooth thick paste. 


Me 





‘water, and shake. 


- indigo, and 3. parts of sulphuric acid. <9 


_add 3 oz. of sulphate of iron and 1 fluid dr. 
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Blue-black Inks.—(1) Dissolve in 
12 oz. of water 7 oz. of sulphate of iron ~ 
and 20 drops of sulphuric acid; in a ay 
separate 12 oz. -of water dissolve about — a 
1 oz. of tannin. Dissolve in I oz. of ~ 
alcohol (spirit of wine) 24 gr. of methyl 


blue. Add to the first solution the — 
methyl and alcohol, then add the tannin 
This is ready at once. 
(2) Rub 6 parts of Prussian blue with — 
1 part of oxalic acid and a little water to a 
a smooth paste and dilute with water. 4 


+ oe we 
a Mey 


(3) Work together 15 parts of bruised 


galls, 5 parts of ferrous sulphate, 4 parts — a 
of iron filings, 200 parts of water, $ part of = 
(4) Digest together 7 oz. of bruised galls 
and 4 oz. of bruised cloves for about a | 
fortnight in 5 pints of water. Filter and — 


of sulphuric acid. Well shake: until the 4 
ingredients dissolve properly, and~ add — 
1 oz. of indigo paste, and again filter ifs 
desirable. 

Red Inks.—These are of either a 
cochineal or an aniline nature as a rule. — 
For the latter, dissolve 1 oz, of aniline red 
in 10 oz. of spirit of wine, and after stand- 
ing for about 3 hours add 70 oz. of dis- — 
tilled water. Very gently heat for some 
hours until the odour of the spirit of wine — 
is no longer perceptible. Dissolve 2 oz. ~ 
of gum in 8 oz. of distilled water and add _ 
to the liquor. An alternative ayoulingae i 
the use of spirit is to take 2 parts of — * 
aniline red, 10 parts of gum, 100 parts of © 
water and 10 parts of acetic acid, the » 
pence being practically as. before. eS 
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For a cochineal ink, pour 4 pints of boiling 


--water over 4 oz. of bruised cochineal. 


m 


In 
_ another vessel boil 4 oz. of Brazil wood 
in 2 pints of soft water for half an hour. 
Let both of these stand for 2 days and 
then mix them together, adding a cold 


: _ solution of 1 oz. of gum arabic in 1 pint 


. of water. 
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_ green colour ; 
phy adding a small amount of gum arabic. 

_ Ticket Inks.—Glossy ink for ticket-. 
_ writing is black pigment (say, gas-black 


Strain after 7 days and bottle. 

_ White Inks.— Dissolve 1 part of white 
_ gum ammoniac in 3 parts of acetic acid by 
means of gentle heat. Strain through 
muslin, add 1 part of Chinese white, and 
_ thin with acetic acid. Write with a quill 
__pen or sable brush. Or simply mix with 
a weak solution of gum arabic any of the 
E following : ~Flake white, French zinc white, 
_white-lead, freshly precipitated barium 


~ Be sulphate, starch, or magnesium carbonate, 


first reducing them to an impalpable 
powder. 

~ Green Inks.—A simple recipe is : Boil 
B wogether 2 oz. of verdigris, 1 oz. of cream 
of tartar and 4 pint of water until the 
- quantity has Baek reduced to one-half ; 

then filter. A beautiful green colour is: 
produced as follows: Disselve 180 gr. of 
bichromate of evar in 1 oz. of water, 
adding while warm 4 oz. of spirit of wine ; 

add concentrated sulphuric acid drop by” 
drop until the liquid turns brown. Evapor- 
até this liquor to one-half the quantity, 


and dilute with 2 oz. of distilled water. 
_ Filter, add } oz. of alcohol, followed by a 
few drops of strong sulphuric acid, and. 


allow to rest until it assumes a beautiful 
get the proper consistency | 


or lamp-black) mixed with a solution of 
4 oz. of gum arabic in | pint of water. 
The addition of a small proportion of 
aniline blue and black to the gum before 


the black is added assists in securing 
S density. 
_ must possess a binder that will not yield 
3 to water. 
_ cheap and convenient ticket ink. 


Waterproof ink (see next col.) 
Stephens’s ebony stain is a 


For black japan ink, take finest lamp- 


black or gas-black, place some on a glass _ 
; slab, and damp it with spirit of wine. 


d some gum solution, and, using a 


eg palette knife, grind the pigment smooth ; 


INK MAKING 


‘For pen work, thin with spirit. 
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then further dilute with gum solution and 
place in a wide-mouthed bottle for use. 
Some 
workers grind the black in a saucer by 
means of a fair-size cork. Any dry 
pigment to be mixed with gum will work 
the better for being treated with spirit 
of wine. For coloured inks replace the 
black with any suitable pigment. 

Waterproof Ticket Ink.—This em- 
ploys a borax-shellac medium instead of 
a gum solution. To make the medium, 
boil 2 oz. of lump borax in 2 pints of ~ 
water and add gradually 4 oz. of orange 
shellac, stirring constantly until dis- 
solved. Take 3 oz. to 4 oz. of gas-black 
or lamp-black, saturate with some of the 
liquid, and grind to a paste; add to the 
solution and stir until dissolved. Leave 
to cool, strain through muslin and bottle. 
Any suitable pigment may replace the 
black. 

For outdoor posters, printer’s ink may 
be preferred, adding to it japanner’s gold- 
size or terebene drier and diluting with 
turpentine or benzine. It is well first to 
test the ink 6n an odd piece of paper ; 
too much turpentine causes a greasy edge 
round the letters. Or try mixing dry 
pigment stiff in japanner’s gold-size and 
thinning with turpentine for a dead effect, 
and with oak varnish, terebene drier and 
turpentine for a glossy effect. 

Bichromate of potash dissolved in as 
little water as possible and added to — 
solutions of gelatine or gum into which 
the necessary pigment has been ground — 
will, after exposing the work to sunlight, 
render the ink waterproof. Any surplus 
unused ink is useless. _ 

Secret, Sympathetic or Invisible 
Inks.—In using these inks a clean pen 
should always be used, and a quill pen 
for preference, because <hemical action is 
at once set up when iron is brought into 
contact with acids. All invisible inks 
will show on glazed paper, therefore un- 
glazed paper should be used. In all 
cases the writing should be carefully 
done, allowed to dry, and in due course 
paves ae in the manner indicated. 

(a) A weak solution of sulphuric acid 
(oil of vitriol) will be invisible on papel 


X. 


when dry, but when the paper is ; held 
before the fire, the writing will char and 
appear of a brownish- black colour. 
(6) A colourless solution of sulphate of 
iron (green copperas) or sulphate of copper 


(blue vitriol) is invisible when dry, but 


becomes visible (the iron blue and the 
copper brewn) when dipped in a solu- 
tion of potassium ferrocyanide (yellow 


-prussiate of potash), and the latter will 


appear of a light-blue colour when ex- 
posed to the vapour of ammonia. 

(c) A colourless solution of nitrate of 
lead is invisible on paper when dry, but 
turns a deep black when exposed to the 
vapour of ammonium sulphide. 

(d) A thin solution of arrowroot or corn- 
flour is invisible when dry, but becomes 


: blue when held for a few seconds in the 
-- vapour of iodine solution. 


iodine in a basin and add warm water.) 


(ec) A saturated solution of alum and 


lemon juice may be rendered visible by 
dipping the paper in water. 


(f) Writing done with cow’s milk be- 


comes of a reddish colour when the paper 


is warmed at the fire or ironed with a hot | 
-flat-iron. 
(g) The juice of a spanish onion or — 


turnip turns brown when the ‘paper: is 
heated. 

(hk) Rice-water is invisible phe dry, 
but appears of a blue colour by the appli- 
cation of iodine. Rice-water was fre- 


quently used as a secret. ink during the 


Indian Mutiny. 
(7) Nitrate of copper in weak solution 


_ becomes red by heating. 


(7) Chloride of copper in very dilute 


etution (equal parts of blue vitriol and — 


. -Iron-borines Cament for. i Rust’ * "Joints 


To make about 2 
use from 25 to 32 oz. of iron-borings or 
powder, 10 to 12 drams of flowers of sul- 


phur, and 5 to 6 drams of powdered sal-. 


ammoniac. . Mix all together, thoroughly 
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~when heated ; when o 
very hot, the writing becomes a brownish-— a 
- red. es 


these metals it becomes blue. 
sium bromide, 1 part of blue vitriol, 8 parts _ 


of water ; 
(Put a little — 


lb. of borings: Sete : 







4+ Fie He 


sal- ammoniac dissolved in water) ‘is in- : 
visible until heated. - = 

(k) A weak solution Se one ited - 
of nickel and chloride of nickel becomes — 
green (when impure) or_ eHow (whet 
pure) by heating. 

(Ll) Solution of pene of cihats (cobalt : 
25 gr., water 1 oz.) is pink when damp, — 
inyisible when thoroughly dry, and green — 
ten heated or made ~ Z 


= 


(m). Solution of neaeare of cobalt: con- : 
taining nickel or iron becomes green when 
heated, but when pure and free from _ 


a 


(n) Bromide of copper (1 part of potas: 


ina PS ia 


= 


«) 


discharge | the colour-of the blue- 
vitriol by adding 1 part of alcohol) be-_- 3 


ey 


comes visible when very slightly heated, 


and the colour disappears on cooling. =o : 

(o) Solid paraffin dissolved in benzol 
becomes invisible when the solvent. has _ = 
evaporated, but is rendered visible by — 


dusting with lamp-black or powdered 


2 


graphite, or holding in the smoke of a E 
candle flame. = er 


aS 


(p) Potassium iodide and starch (boil the 


starch and add a small quantity of potas- — 
‘sium iodide in solution ) becomes blue . 
_ when nitrous acid is present in the atmo- — 

‘sphere, or in the presence of ozone. — 


oS 
ey 


~(q) A diluted acid solution of ferric = 


‘chloride becomes red when exposed to — 
‘sulpho-cyanic vapours, and the colour a 


disappears when exposed — to ammonia 


SANE 


vapour. Alternate treatment as above — 
causes the appearance and disappearance” : 
of the writing. é ae 
: er 
~ = ae 
Sa er = 
ee Se : = = 
=a 
= 
a 
dee moisten with water. again mix and 


allow to stand two hours before - using. — 
This cement is commonly used in jointing | 
hot-water pipes in greenhouses and for — 
filling up holes in rough ironwork. — 
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Netting a Gaya Hammock. “An inet: 
; _ ting a garden hammock a needle of one 
of the shapes shown by Figs. 1 and 2 is 
Erequired. Tt may be made from a piece 


pes 
aay 









- of Zein. ag AE beech, or boxwood 
In needles 


_ about 8 in. long by a 2 in. wide, 





Fig. 2 


























Fig. 3 
Figs. 3 and 4.—Mesh Stick 





Fig. 8.— 
Third Stage 
a in Meshing 
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as shown by Fig. 2 the cord | is wound 
round as when filling an ordinary shuttle, 


and for Fig. 1 the cord is brought round 
the end at A up one side, round the pin at 


‘B, and back the same side, the process 
‘being repeated on the other side of the 


Bigs 4 








Fig, 9.— 
Chain of 
Meshes . 
































Fig. 7.—Second Stage in Meshing 
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ve 


needle. A mesh stick (Fig. 3) is made 
of hardwood or bone about 5 in. long, 
3 in. by }in., and of an oval shape (Fig. 4). 

At one end of the string to be used for 
the net tie a loop A (Fig. 5), and place the 
knot on a nail or hook fixed in some con- 
venient position, as at A (Fig. 6). Place 
the mesh stick under the loop as at B, 
put the cord under it, then pass the 
needle through the loop and pull the cord 
tight. Now place the thumb of the left 
hand on the cord beyond the loop as at 
A (Fig. 7), and with a turn of the wrist 
of the right hand throw the cord to the 
position shown at B. ‘Then pass the needle 
under the loop o, then through the bight 





- Hammock Clew 


of B and down as at D, and draw the knot 
tight, which should then assume the shape 
shown by Fig. 8. Hold the cord firmly 
with the thumb at a (Fig. 7) when pulling 
up knots, to get uniform meshes. | 
To continue the netting, the stick is 


withdrawn and placed under a (Fig. 8). - 


The needle is then passed under the stick 
as in Fig. 6, and brought through the loop 
B (Fig. 8), and the process shown by 
Fig. 7 is repeated to form another mesh, 
this being continued to make a chain of 
meshes, say forty-five or fifty (Fig. 9), 
sufficient for the width of the hammock. 
The loop a (Figs. 5, 6, and 9) that was 


first tied is then untied, and it will then’ 


be found that all the meshes are equal in 
size. 


Ss 





Fig. 10 —Beginning of Cross Netting 


_ Next the chain is opened out at right ~ 
angles to the line in which it was made, — 
as shown by Fig. 10, and working across 
is begun by making a mesh at A (Fig. 10), 
then at B, c, and so on, until the length of 
the first lot of meshes has been reached, 
when the net is turned over and another 
row of meshes worked until the one under 
A: has been reached. -Then the net is 
turned again and another row worked, 
and so on. " | 
The meshes are worked as shown. by 
Fig. 7; but at first, to ensure uniformity, 
it will be well to put the loops D, B, F, — 
and @ (Fig. 10) separately on the hook or 
nail as the meshes under them are made. 
_ After a little practice a cord . 
may be reeved through the 
top line of meshes, tied into a 
loop, and passed over the knee’ 
and then over the foot, as 
the work progresses. 
There are three ways of ~ 
forming the ends. An ash — 
_ stick may be used at each end 


looped and tied, and a piece 
of cod-line may be passed 
through the side meshes on 
- each side and attached to the . 
ends of the sticks. At each 
end a stout cord is secured to 


triangle for hanging the ham- 
mock. ‘The second plan is to— 
tie 9 number of cords together by doubling 
them in the centre and forming a loop, 
and each of the free ends, known as 
“ nettles,’ is attached to one of the | 

meshes of the net. The third, and perhaps | 

the best plan, is to reeve a cord about the 
size of a little finger through the end . 
meshes, and splice it into the form of a 


grummet, as shown by Fig.11. Athimble — 


A is fixed in the end to which the support- 
ing cords are attached, and the cords 
which are reeved through the side meshes 
are spliced into the eye B at c. When 
these “‘ clews”’ are used the net must be 
longer than for the sticks or nettles. 
Netting and Fixing a Lawn-tennis 
Net.—For making tennis nets, macramé 
cord or evenly-wove string can be used, 


to which the end meshes are 


the stick in the form of a ge: 





fh the size of the mesh. being ne in. The net 


is 320 meshes long and 24 “meshes deep. 


- The corner is begun by taking two turns 
















eepurd the mesh ; 


Figs 12: 


‘the Tennis — 


Netting 


Bie. 


then knot and work a 





‘Beginning 





Fig. 14.—Rubber © 
Attachment for Cord 
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“Fig 13.—Method of pele Ghavud Band g 


and Cord to Netting 


half mesh, tien a whole mesh and a half 

mesh, taking up the bight of the loop | 
- first. formed (see Fig. 12). 
t mesh. and take up the last loop formed a, 
_ then the middle loop B, and the half- loop 


Slip out the 


c¢; add another half-loop, and take it 


up as before, repeating this addition at 
each end of the diagonal row, as-shown by 
the dotted line. 
. mesh in depth is reached, the additional 
_ stitch must be continued at one end and 
~ a reduction of one stitch at the other. 

_ To do this, hitch the string to the bight of 
the last, loop formed without any turn 
round the mesh. Then continue for the 
length of 320 meshes, taking care to add 
and reduce correctly on the right sides. 

~ To square up the end, make the reduction 
- on both sides. 


When the twenty-fourth 


The net must now be Wekiaed on a 
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ce 


strong cord for “setting up,’ for which 
about 44 ft. of light sash cord will be 
required. Put it on the stretch, and to — 
it hitch or stop the net with twine. Copper 


wire, 7-ply, is often used for this ridge- 
rope, and keeps the net in better position 


without sagging. There will be 1 ft. of | 
spare cord at one end and 3 ft. at the 
other. A strip of canvas 40 ft. by 6 in. 


must now be doubled over the cord the 
entire length of net and sewn to itself 


through the net, showing 3 in. or so on 
each side (Fig. 13). A piece of round 


-india-rubber 8 in. or 10 in. long, having a 


small brass thimble seized in both ends, as 


‘shown in Fig. 14, should be used to prevent 


breakage in the event of the net being left 
out on the stretch in the rain or damp. 


_ This rubber is attached by one thimble 


to the shorter end of the cord; the other 
thimble is passed over a hook on one of 
the standards, as shown in Fig. 15. Both 


standards are fitted with sheaves in their 


heads about 22 in. diameter, so that the 


_ cords may be placed on the sheaves with- 


out any reeving. The other standard is 
fitted with a small ratchet-winch and 
handle (see Fig. 16), by which the net is 
stretched in place by the longer end of 


‘the cord. 


The standards may be fixed up with 





Figs. 15 a 16.—Standards with Hook and 
} Ratchet Winch Revert aL 


guys and pegs like tent lines; but it is 
usual to sink cast-iron tubes into the lawn 
to receive the standards. These standards 
are 3 in. in diameter and 3 ft. 2 in. above 
the ground. 
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W oodworking: ‘Dove- Ae 
| tailing — ete ay ae 
| x “ a ae ‘ 
a ‘Tue dovetail joint is very extensive both | the pin is cee it should be pincad’s ae 
in its application and, variety. Where — position over that ‘part which is to form — 
: strength and good construction’ are re-. the socket, and, keeping the shoulder of 4. 
_ quired, some form or other of it seems to the pin piece close to that of the socket 


be indispensable. | y etc! the shape of the pin should be — 
| ; accurately scribed on the socket — 
piece, as indicated in Fig. 5. — 
Then the saw kerfs should be — 
made just inside the lines—that 
is, in the waste of the socket— x 
as shown in Fig. 5. - nt 
Single Dovetail Joint.—This — 
- joint is shown with the parts 
together : and. separated at Fig. 6, - 
and Fig. 7 shows three distinct — 
stages in the making. It will be- . 
noted that the two half pins are — 
set out and made ee BaUnes : 


















it 
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Fig, 1 


Half Lap Dovetail. — This 
joint, varied in form to suit- cir- 
_ cumstances, is employed for con- 
necting parts of framing together. 
; Fig. 1 “shows the joint completed, 
and together, and Fig. 2 when 
separated. At Fig. 3 the piece of | 
wood is shown set out, and the 
inset shows the waste sawn from 
~ the under-side of the dovetail pin, 
and also the two small shoulders 
sawn. The lower view shows the 
pin completed. The sides of the 

pin should be pared exactly to — 
.; the lines, the method of. doing 
’ this being shown in Fig. 4. After 














































Pawn: for" “he tivo half pins, 





ee with a mallet and chisel ; 
if a small bow- Saw is 
tay. most of the waste can 


- Fig. 9, sawing, of course, a 
jittle from the line. Then, 
with, a sharp, thinly - eround 
chisel, pare from each side 
just to the lines. A good 
-method of holding the chisel 


= Fig. 10 ; the little finger rests 
on the moore? whilst the other 





F cchigel: ees ‘it in an. “up- 
me nae position. and preventing 
| Eaphe edge reaching to.the other 
side as the chisel is being 
_ driven forward, either with the 


ROE using a mallet and striking 
with light blows. The piece 
having” the two half pins 








E: piece that will have the two 


e, then the shape of the pins 


een waste may be mortised z 


be sawn out, as indicated in~ 


- with the left hand is shown in ~ 


a - fingers a thumb hold. the 


* right hand grasping the handle, | 


a half sockets, so that the pins 
* put touch the scribed shoulder | 


Re a vital bes the Half 
Lap: Dovetail 


’ 


can be seonetly marked 


with the marking awl, as 
shown by the two views 


in Fig.’ 8. These lines 


should now be joined at 


the end by two lines par- 


allel to the edges ; these 
may be done with the 
gauge or by the method 
shown in the example 
of box dovetailing. The 
shoulders can next be 
sawn, and the joint fitted 
together. : 

The jomt shown at 


Fig. 11 is the reverse 


‘nel 
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overharnd with the smoothing — 
plane, so that the end is quite _ 
square to the edge and face — 
side. Another method which 
is better for many purposes. 
-and more expeditious is to — 
plane the ends true by the-aid . 
of a shooting block, as repre- 
sented in Fig. 138. Having 
done this for the joint shown 
together by Fig. 14 and apart 
by Fig. 15, the pieces should — 
be scribed round for the 
shoulder lines, as shown in - 
‘Fig. 16. These lines, ob- - 
m viously, will be at a distance: 
Fig. é.—Sindle Dovetail een from the ends just equal to — 





of the one ‘st described. It : C22 eee — 
has a full dovetail pin anda [Fa : . a 
complete socket. To make this 
joint, the best method will be 
to mark out and make the 
socket first, and then apply 
“it to the end of the pin piece 
and scribe the shape of the 
end of the pin from the socket, 
as indicated in Fig. 12. 
Common or Box Dove- 
tail Joints.—For dovetailing 
generally, the writer strongly | 
advises the amateur to set out 
each piece truly to length, and 
then to fix it in the vice so sie es to Soa 
that the end is level. Plane _——s*#Big. 7:—Three Stages in “Making Single Dovetail 








ie aries at the neon . 
The marking gauge used for — 
the thickness when planing- 
up the stuff will be found 
useful for marking off these 
distances, if it has not — 
been re-set. . | 
There are two general 
methods advocated for the 
making of this kind of dove-_ 
tail joint, and as each is — 
put forward as the best by — 
equally good authorities, é 
both methods will be illus-— 
trated and explained, the — 4 


Fig. eens and Back ‘Wiews Showibg Marking of Sockets reader , Pleasing himself as 
| from Pins ome ne which he peallag The 











; tien: es nee had great experience; has 
found that for general purposes much of 
the best work of both. professionals and 
amateurs is done by first making the pins 
and then marking the. sockets from these. 
Start by marking off from each edge on 
the shoulder line half the thickness of the 
- outer side of the pin, as shown by the 
_ two extreme points marked c in Fig. 16; 

then, with a pair of dividers, accurately 
divide the space _ between the two; outer 
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Fig. 10. 0.—Holdin Chisel ee “Finishing Soeket 


so that its stock is against the end of 
the work and its blade resting on the 
face side, the lines for the setting out of 
the outer_side of the pins can be made 
with a marking awl from each of the marks 
made on the shoulder line, as represented 
win. Hig. EF. The:.work should ~next be 
placed upright: in the bench screw with 
the marks just made outwards, as shown 
in Wig. 18; then these are joined. by 
means of a bevel set to the angle for the 
‘shape of the ends of the pins, and the 
work is then marked out with the bevel - 
and marking point, as shown in Fig. 18. 
With regard to the proper angles for dove- 
tails, these should not be less than 10 
. a e os degrees or more than 20 degrees splayed — 
ae 3 big. 9.—-Sawing Out Waste eas ~. on each side of the centre line, as shown 
: points into the number of equal 
_ parts required; in the example 
shown it is three (of course, the 
~ number will vary with the width 
of the stuff and other circum- 
stances). Next set the dividers to 
half the thickness of the outer 
sides of the pins and mark off half 
the thickness of the pins on each 
side of the centre dots (marked c). 
This outer thickness of the pins 
may be +in. for stuff 2in. to 2in. 
thick, for thinner wood it ould be 
rather less than + in., and for 
“thicker wood more than a 1 in. ea ice pee ae 
é With a small try-square adjusted Fig. 11. —Alternative Form of Single Dovetail 
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at A and B (Fig. 19). A common fault 
with amateurs and beginners is to make 
the splay of their dovetails 30 degrees, 
and even up to 45 degrees, as shown at 


Figs 12, 2 aiats Pin 
from Socket 





Fig, 16.—Setting Out for Centres of Pins 


c, which not only mars the appearance of 
~their work, but introduces a ‘source of 
weakness, because if the 
fairly tightly in the sockets, the short 
grain of these, which is indicated at D, is 
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pins only fit - 


forced out, besides being liable to Forther | 


breaking away of the grain, whilst the 
joint is being cleaned off, that is, planed or 
smoothed off. A very good method of 
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Fig. 15, —Box Dovetail Apuie 





setting the bevel is to spina a nee of 
board and set up a square line, as shown 
in Fig. 20, and mark off six units—six 
4 in., s say——and then to the left or right — 


along the edge mark off one unit, then — 
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Fig. 20.—Setting Bevel to 
Dovetailing 





Fig, 21.—Marking for Sockets 
/ (Front View) 
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Fig. 22.:—Marking for Sockets ilas a 1g: 23. —Squaring Across End of Socket 
(Back View) Piece 
% 4 
ps B0ln pean | 
é 





eee 24. —Markiog Out Sockets on Face 
Side 


drawing the shies ae shown, give a line 
so that setting a bevel to it as shown 


makes the inclination—or angle—of the 


blade with the stock 6 to 1, which is 
probably about the best angle for dove- 
tailing. 

Of course, by petting up 5 units or 


7 units the angle would be varied to 5 to 1 


and 7 to 1l.. The pins having been set 
out, the sawing should be done with a 
dovetail saw in the waste. between them ; 


then the bulk of the waste can be removed 


by mortising, or with a bow-saw ; next, 


with a sharp, thinly ground chisel, the | 


shoulders are pared exactly to the lines, 
of course from each side. The inner parts 
of the pins can now be adjusted to the 
shoulder line of the socket piece, and — 
with a marking awl used from the inside, — 
as indicated in Figs. 21 and 22, the exact 


~ - 





ek 
nae acs 


the outer side, but.if he tries this he will | 


pin, because the straightness of the grain 
_of the socket piece will tend to make the 
































aie 25.—Marking Out Ends of es from + a 
_ Sockets va 


7 


cae of ‘ie sockets can che iuareodl oat 
from the pins. The reader may wonder ; 
why the. awl should not be used from 


probably find that there is a difficulty in — 
keeping the marking point close to the 


point follow with the grain, whereas by a 
marking from the back this very action — 
of the grain keeps the point close to the 
pin. The socket piece should now be - a 
placed vertically in the bench-screw and 
lines continued (from those just made on — 
the inner face) square across the end, as __ 
indicated in Fig. 23. The sawing, mor- 
tising and paring should next be accurately 
done, after which the joint will be ready — 
to be fitted together, a good fitting jom : 
depending on careful workmanship. 
The method of making 1 tied 
sockets first will now be- 
illustrated and — explained. — 
Along the shoulder line mark 
off from each edge half the — 
width of the socket ; this 
will vary from 2 in. to 3 2 ins 
or even more, according to 
the thickness of the stuff, as — 
‘was previously mentioned i in 
the case of the pins. Next 
exactly divide the space be- 4 
tween these two dots so as to 
obtain the centres along the 8 
shoulder line of the other 
sockets; as in the case 0 f 
_ the pins, set ee dividers: ) 








: with the end_ horizontal, 
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half what is going to be the. width of 
the sockets along the shoulder line and 
~ mark off these distances each side of the 
- ‘centre dot ; 


then, with the bevel set to 
the proper angle, mark out the sockets 
on the face side, as indicated in Fig. 24. 
ee the piece in the bench screw 
square lines 
across the end, as shown m. Vig? 23; 
‘after which carefully saw exactly by 
the sides of the lines in the waste, and 
then, by sawing the two smail shoulders 
BOL the half sockets and mortising” and 
paring the whole. sockets, the piece will — 
appear as in Fig. 25, where it will be seen. 
that the pin piece is placed vertically in 
the screw, and the socket piece is carefully 
eee ae and held in proper position, so- 
that the shape of the pins can be marked 
from the sockets (see Fig. 25). From the 
~ marks made on the end of the. pin piece, 
lines are squared from the end on the face 
pce to the shoulder, similar to the example 
_ shown in Hig: ine : 





i. 
U 


of the pin. 





; Figs. 27 and 28. —Drawer or oe Dovetailed Joint, “Tosether and Apart 


Fig.' 26 shows an eres method 
of marking the pins. from the sockets by 
means of using the end teeth of the saw. 
The pieces are held together with the left 


hand, and the saw is placed in each kerf | 
in turn and lightly drawn towards the 


operator, the two or three teeth at the end 
making light indentations. Then with 
a try-square, lines square to the end are 


‘made as previously described. The pins 


are next sawn so that the whole of the light 
kerf mark just made is left in on the end 
The reader will see that this 
‘must be most carefully done, as otherwise 
the half pins would be too small by. the 
amount of one saw kerf, and the whole 
pins by two saw kerfs. .This method is 
all right, and often quite easy to some 
expert mechanics who have practised it . 
for years, but as a rule the amateur does 
not produce the accurate results that he 
can by using the marking point: through- 
out. The writer would emphasise the fact 
that, good dovetailing can only ke pre- 








204 _, THE AMATEUR MECHANIC 


‘ 







cee by adopting the most accurate Drawer or Lap Dovetailing A com- 
methods, and experience will show that pleted joint of this kind is shown at 
the adoption of pencil lines instead of Fig. 27, and the pieces ready for fixing 
cut or scribed lines does not make for together at Fig. 28. Drawer fronts and | 
accuracy. } their sides are nearly always , connected — 


\ 


4 
Sy 





“ 
*% 
Cae: 
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Fig. 31.—Gauging Distance on End of Fig. 32. “Setting Out for Pins on Front 
‘ ~ Front Piece bi, Piece ) 


t : ' . 


by this form of joint; it is vale 
used when the jointing is not de- 
sired to be seen on the outer face. 
The pieces, having been truly 
planed up to the breadth and i 
thickness, should be set out: for. ; 


e 


7 
4 
; 


length, scribing lines all round, and 

then planing truly to these either _ 
with the smoothing plane, over- 
hand, or shooting to the lines by 
means of a ‘plane and eae 
block. . 





the side is Niitiner than the fiontel 
The distance that the side laps on 
to the end of the front piece is — 
usually a. distance equal to the 
thickness ‘of the ‘side. Therefore, | 
‘setting a gauge to this amount, a — 
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“gauge Wie can es bee ind on Sree for the purpose, as ae, in We. 33. eae ce 
faces and edges from the end of the side, - Another good expedient is to make a tem- a 
as indicated in Fig. 29, this making the plate of zinc. or even tin, and use it as i 
_ shoulder line without using a try-square. | : | Nes 
Without altering the gauge, use it so that - Beate 
“the stock is worked against the inner 
surface of the front piece and make the 
ae line on its end, as shown in Fig. 

30. Then, turning the piece with its 
- inner side uppermost, make a gauge line 
_with the gauge — without altering the 
_ gauge—as- shown in Fig. 31. The pins _ 
can now be set out. As will be observed, 

E the larger parts of the pins will here 
have. to be set out along the shoulder 
P line; the thickness of these parts of the 
. ~ pins will vary from 2 in. to ?in., accord- 

ing to the thickness of the “sides. AS a 
; “rough guide, the thickness of the larger” 

_ part of the pin should be three-quarters 

that of the thickness of the side. On- 

- the shoulder line mark off hali the_ thick- 

Tess of the outer pins from each edge. 

With dividers, find accurately the centres 
* of the intermediate pins, as indicated 

| by the dots co. in Fig. 32. ‘Next set off 
on each side of these dots half the, 

a thickness. of the pins, and with the try- 
“square and point complete the pins on the 
inner face, as indicated in Fig. 32, Plac- 
ing. the piece vere in. the bench. 


4: 










Fig, 36 
Figs. 36 and 37. — Vertical and 
Horizontal Paring for Finish- 
ing Sockets Between Pins 







shown in the smaller view 
in Fig. 33. With a. fine 
tenon’ saw or, better still, 
a dovetail saw, carefully 
make kerfs just by the sides, 
of the lines in the waste, 
and mark these parts with 
a X, as shown in Fig, 34. 
Cramping the piece to the 
bench by some means, the 
waste parts should then be 
roughed out by vertical and = 
horizontal mortising, as in- 


‘ae the shape of the ends of tie ping can dicated ne Fig. 35, cutting them away 
be marked. out by the aid of a bevel, as to within about 4, in. of the gauge 
shown in. the case of box dovetailing, ora _ lines. N ext: fix the work vertically 
Feyooden template can be made and used in the vice and pare the sockets accurately 
he ‘i | : | a 
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to the aes gs vertical and totcouea the inner Hane of the side, as shown in 
-_ parings with a thinly ground chisel, as an exaggerated manner by Fig. 38. Be- 
shown n by. Figs. 36 and 37. To produce a a inners Peden ay: pe ie ee bys 


~_s 





aA Bis 38 2Padins to Produce Fig. 39. -—Common and Fig. 40.—Bad Fitting and 
Good Fit (Exaggerated) Faulty Method of ae Pik P3, SOnTane a 


L3 rd 


paring SO that the Rooker are eae 

in shape to what is shown by the sectional _ 
view at Fig. 39, and, consequently, when — 
they force the two parts together they 
obtain a result similar to Figs. 40 and 41, 
causing not only bad fitting of the — % 
shoulders and other parts, but also, fre- 3 
quently, splitting at the front by the % 
excessive pressure against the half- -pins. 3 
Having finished the sockets between the — 

pins, the pin piece should be adjusted on he 
the side piece, and the shape of the pins — 
marked on to the side piece as shown i in Si 
‘Fig. 42. Then the sockets can be sawn 
and mortised and paige: in the ase os 


~~ Wank 
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a Fig. 41. —Bad Fitting and Splitting . aa ae Fig. 43,—Marking Pins from Sockets ; “a 
: well-fitting joint these ania anould be similarly to the oe dovetail déacribode 
pared very slightly “under ”’—that is, in an earlier chapter. An alternative — 
_ -when the parts are pushed together the method is to set out and make the sockets — 
sides of the sockets should not quite touch in the side piece, and then adjust it on the | 


a 
pe \ > 









Ptront piece vas mark out the pins ie 
the sockets as shown by Fig. 48, this 


method of making the box dovetail — 
joint described on an earlier page. 
Secret Lap Dovetail Joint.—Fig. 
44 shows a secret lap dovetail joint, 
’ ‘Fig. 45 showing the same joint when 
the parts are separated and viewed 
from the outer surfaces. Fig. 46 shows 
p the inner surfaces and a more oe 
_ view of the jointing. As will be seen, 
one part of the joint has a pro’ ‘ecting 
"fillet or lap piece which, when the 
joint is finished, is often rounced off, 
_ especially when used for the ar gles of 
p boxes, cabinet cases, plinths, ete, As, 






















ees Fee ern Lae Dovetail Joint 
j of course, the making of this fern 
Ae joint i is similar in many respects — 
to the work previously described, 

only new features need now be 
dealt with. 

pi. The setting out at the rebated 
end is shown in Fig. 47. After 
this process, the waste piece should 
be sawn out a ‘little from the 
scribed lines and gauge line, and 
then planed with a rebate plane 
or shoulder plane exactly to the 

lines, when the end of the piece 
will: appear as shown in Fig. 48. 


he other, piece will simply be 


ta nce it is to enter the rebated piece. 
The pin piece is then set out as shown 
gt ie. 49. tee there illustrated, the ends 


Rx ; rae 


_WOODWORKIN G: _DOVETAILIN G 


_ being somewhat similar to the alternative - 





Eee: 45.—Secret Dovetail: 





Fig. 46.—Secret Dovetail : 
(Inner View) 


square ended and have a shoulder oe 
a ross its inner surface equal to the dis-— 
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‘of the pins can readily be set out to_ 
the proper angle by using a thin piece. 
‘of wood or zine cut to the required shape. 





Pins on Square 
a 


The pin piece is next placed on. the 
socket piece and the sockets set out as 
shown in Fig. 50. In this joint it will 
be seen that the pins of the dovetailing 


are made on the rebated piece and the 


sockets are made on the square-ended 
piece (see pee 51. and 52); whereas in 


Pins on Square End 


the case shown by Figs. 45 and 46 the — 


pins are made on the square-ended piece | 
and the sockets on the rebated piece. The “ 
principal point with regard to this is that 
in this and almost all kinds of dovetailing 








Fig. 47.—End Set Out for Secret 
Dovetailing 

















Fig. 48.—End Rebated . . see me 
% He Fig. 50.—Marking Sockets of Secret Dovetail a 

/ ; Rg from Pins is 

| re 











| Fig. 49.—Setting Out Pins of Secret — 
Fig, 52.—Secret Lap Dovetail Joint Apart (Inside View) Dovetail 
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"pressure is likely to be exerted should 
has the pins, because if the joint is pro- 


_ course, within reason) the tighter the pins 
~would: be in the sockets, whereas if much’ 
"pressure: is exerted against the socket 
| Rese: Me | Sie Seaplys tend to slide out of 


Fig 54. —Secret Mitred Dovetail Joine 
hats pone : 


Phy 


Fie 53.—Seoret Mitred ‘Dovetail Joint 
Together, 


—_—— 


the. sides” ces Penta, ne nproakoute joint. 


perly made the. greater the pressure (of 





‘Big. 54 hee the parts separated. 
In Fig. 54 the dovetailing is formed by 


having a pin near each edge, whereas in. 


the .joint shown by Fig. 55 the pins | 
proper are at some distance from each 
edge. Both methods are used, but the 
writer considers that the joint illustrated _ 
by HesP 54 is the Sven Een 











Fig. 55.—Pins at a Distance from Edges 


\ 











Fig, 56. paring the atte 








Pin, AE 
“ 







that. it is alien Beams to sae is the 
Y ins first and mark > the sockets from 
th em, because it would be difficult and. 
sy to reverse the process. | eS 
2 icred Mitred Dovetail Joint. — 
Fig. 53 is a general view of this kind of 


In ettiis But this kind of joint, both | 


~ pieces forming it must have their ends_ 
set out, rebated and made similar to what 
is shown at Figs. 47 and 48. The mitres 


may now be nearly made. These can be 








pared with a long paring chisel, a wide ~ a 


one being preferable ; then, if a piece of | 
wood about 1 in. thick be planed at one | 
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end to the true angle, and the work the work and preparing the mitres by 
adjusted and cramped to this, and next using a metal shoulder or rebate plane, ~ 
- the whole firmly fixed in the bench-screw, » either of which will probably be found ~ 
the mitre can be easily and truly pared, more suitable for the amateur than using — 


Sire 





foi ee ee Sie if _ 
Figs. 57 and 58.—Secret Mitred Dovetail ; Planing the. Mitre ie. 





tw 
= 


Siete oe, 
as indicated in Fig. 56, Of course, an the chisel alone. In any case a slight ~ 
expert might do without this aid, although amount should be left for final easing and ~ 
if there were a number of joints to do fitting of the mitre. The pins should © 
he would find it more expeditious. Figs. next be set out arid made, and the sockets _ 
57 and 58 show two methods of holding made from these in the usual way. 


4 


A Safety Inkstand 


For making the inkstand shown, use ting across the grain should be worked — 
a block of well-seasoned hard wood of a last. It is advisable to cement a piece | 


size to suit the par-. . eA : of lead in the bot-— 
ticular inkpot.: «+ 7, eels Faia trio etter = tom of the sinking, ~ 


Finish the block 
smooth and square, 
and neatly gouge out 
the square sinking to | 
suit. the glass ink- 
well, finishing the 
sides with a chisel. 
Next ehamfer the . 
top edges, leaving a 
tiny vertical fillet 
all round at the top 


or, alternatively, th 
sinking might be 
taken right through — 
the block and a. 
small sheet of lead 
recessed into it from — 
below, afterwards — 
covering by gluing 
on the bottom a 
piece of felt ‘or 
baize. Without the 





as. here illustrated. Pac. 2 te i 2 lead the inkstendsaam 
The two sides cut- A Safety Inkstand = too easily upset. 


4 %. 


_ colour by rubbing a smooth pebble across 


_ stronger make, with the blades at one 


cutler’s stithy, glazers, 
_ described elsewhere in these volumes. 


‘Repairing Pocket-knives 





SPRING-KNIVES are usually called pocket. 
knives or pen-knives. A pocket-knife is of 


end only, whilst a pen-knife is a lighter- 
made knife, with one blade or more at 
each end. 

For the proper . execution of knife 
repairs certain special tools and: imple- 
ments are necessary, these including a 
etc., which are 


Grinding Blades.—A worn or snipped 


* blade must first be set in at the shoulder, 


as shown in Fig. 1, with a triangular 


 saw-file, and the edge straightened on the 


and become soft. 


\ 


grindstone before grinding the flat sides 


of the blade. When grinding to a thin 


edge, repeatedly dip the blade in water, 


if using an emery- -wheel ; otherwise it will 
become so hot as to ‘ ‘draw the temper ”’ 

Next-rough-glaze, then 
finish on a fine glazer, putting on a good 


the glazer. 

Making a Fine Glazer.—To make a 
good fine glazer use a rough (or newly 
dressed) glazer that has been slightly 
worn down, and rub some tallow or 


mutton suet well into the surface, then 


be bought ready-made. 


some emery cake, or compo, which can 
This compo can 


be made by putting 2 parts of mutton 


suet and 1 part of beeswax in an old iron 


_ Saucepan ; 


when melted, stir into it as 


~ much flour emery as it will absorb, then 


pour on a board previously covered with 


q oe ee 
> pe ey Pane 


remove the blade. 


and Pen-knives © 


flour emery to prevent the mixture stick- 


-ing to the board. When nearly cold, 


mark across in squares, which will easily 


break when quite cold. To preserve the © 


fine glazer. in good condition, keep it 
well charged with mutton suet, emery 
cake, and beeswax. 

Whetting Blades. —To whet a knife 
blade, first dip its point in sweet or olive 
oil, and then draw its edge across the 
whetstone (holding it to the edge at an 
angle of about 45°) in sharp. successive 
strokes from pinch to point, first one 
side and then another, until the edge 
bites when tried with the thumb.. 

Re-blading. a Knife.—To re-blade a 
pocket-knife, insert an old blade between 
the tang and the bolster, cut through the 
pin by striking with the hammer, and 
Next place the tang’ 
between the’ cut pin and the bolster, 
when a smart tap with the hammer will 
force the pin out at one side. This being 
removed, punch out the remaining portion 
of the pin with a steel point. Should the 
above method fail, the pin must be 
drilled out. : 

Knives with pearl scales—or “ pearl- 
handle ”’ knives, as they are often called 
—must have the head of the pin reamed 
off; the pin is then punched out very 
carefully with a thin steel punch or point, 
or drilled out completely, as pearl scales, 
being very brittle, are liable to break if 
treated in the same way as_ bolstered 
knives. This applies to all knives not 
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having bolsters, except those with nickel Renciring Two-blade: and Threes i 
- or other metal scales. blade Knives.—In repairing two-blade ? 
The old blade having been removed, a pocket-knives, see that the small blade, q 
steel or.iron drilling plate (see Fig. 2) when open, stands straight with the Ke 
should be secured to the edge of a bench. — large one, and, when closed, that the nail a 


a | oy 


% C 
_ Fig, 1. —Setting | in a Worn Blade 


HOT "i rae 

il ES Osi a 
Fig. 2.—Drilling Plate eae a 
| ee 

| * 
Select a new ate: blade of ie proper grooves are clear of each other. In two- - 
size and thickness, place the old tang and three-blade pen-knives it is usual to a 
over the new one, so that it covers cor- put in the small blades first, especially — 
rectly, and screw in the vice; then mark when they are fitted with a small brass , 
the new blade through the ‘hole in the plate (see B, Fig. 4) at the small-blade — 
old one with a drill. Take them out..end to.ensure the large blade deariie 
of the vice, and drill the hole through. — the others. If one blade falls to the 
Then ale ey pin through both tangs, Wrong side, and so fails to clear the other, © 
re-fasten them in a vice, and square the take it out, and, placing a thin piece of 
new blade to the old one. When the metal under the tang, lay it on the stithy ; 
blade has been made to fit properly, then a smart tap with the flat hammer 
smooth-file and burnish square the front just in front of or actoss the hole will” 
and back, glaze the end and flat side, probably have the desired effect. 

ream or countersink the holes in the When the Blades do not ‘Shut 
bolster slightly, and rivet the blade in Properly.—tf the point of a new blade 
~ position. It is advisable to insert a thin sticks up, file a little off the kick (indicated . 
piece of steel, shaped as shown at Fig, 3 at cin Fig. 1). If the point is too low, a ~ 
(the thin end of an old table-knife blade, few taps with the. hammer in the same — 
with notch filed in the end, will do), on place will raise it. “Of course, all these ~ 
that side of the blade to which it is little alterations should be made when % 
required to fall, so that when the piece is trying the blade in the knife, | eon Kc 
removed the blade falls in’ the proper ’Tiveting. eg 
direction. - Sometimes the raised point of a blade 3 
’ To re-blade a i knife the old blade of — will not shut | down at all. it dirt” is a 
which is missing, try a blade as near : | i 
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Fig. 4.Pen-knife a ar Plate for fe 


Fig Ten Steel Wedge for Guiding Fall ~ 
) Separating Blades 


of Blade 


the size as can be judged, ai it it is a not ledged between the tang and ted 
fairly good fit, square the new blade to spring it will invariably be found that 
it. ‘To judge ‘whether a blade fits in the . the want of oil on the tang end has set 
knife properly, see that the spring stands: up friction and caused a hollow to form — 
square with the scales when closed and _~ in the end of the spring, wearing the end 
when fully opened; and does not sink of the tang away, and so causing the 
under or stand out from the scales. , point to erick up. In that siege 1s the 
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3 hole in the spring is too deep, a new 
- spring must be provided, with the end 
left a little. broader, to correspond with 
- the amount worn off at the end of the 
_ tang. If the hollow is not too deep, and 
_ the spring end will allow it, file the whole 
nearly out ; 

little broader. This will make it longer 
and thinner as well, and the blade tang 
also will require flattening out. If the 
_ blade, when tried, stands too forward, 
take it out and file a little off the spring 
' end; this will let back the blade. — | 


For this purpose take the knife to pieces, 

and, placing the new scale on the brass 

_ lining, see that it covers all over. Place 

it in the vice, and drill through the holes 

in the lining, pressing at the back with 

a piece of wood, to prevent a piece: being 
x ; 
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E ris pped out of the scale when the drill 
aN through. ee 
A bolstered knife, such as that shen 
at Fig. 5, must have the covering matched 
so as to fit close. If there is a bolster 
“at. each end, as shown, the ivory or other 
covering must first be filed ‘slightly 
Bthating and hollowed at one end to fit 
up to the bolster. Then mark the other 
end ; if much too long, saw off the surplus, 
and file as before, taking care that the 
scale fits in rather tight. Then proceed 
to drill the holes. 
Pearl scales must ‘have holes slightly 
ee than the lining, for if the wire is 


RG eo: 


outside, to allow for the pin spreading 
- when riveted. After putting on the scale 
and filing to shape, take out all the file 
_ marks with No. 14 emery-cloth, finishing 
— with flour eméry-cloth, this method being 
_ the most convenient for repairers ; then 
_ tub on some oil, and dip in powdered 
_ pumice-stone or fine sand, and buff or dolly 
off elie a bright surface i is obtained. 


Roe Seid 
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"REPAIRING POCKET-KNIVES AND. PEN-KNIVES 


two small holes, 


then hammer the spring a — 


Fixing New Scale or Covering.— 


: file. 


tight such scales are liable to break. All _ 
holes must be reaméd a little on the | 
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Repairing Broken Scale._When a 
new piece is required. to, be fitted: to a 
broken pearl or ivory scale, saw the end 
of the broken scale straight, drill one or 


As 3 
about % in. or 58; in. 


















































Fig. 6.—Repairing Broken Scale 


(according to the size of the knife) from 
the edge, through both the covering and 
the brass scale, and pin them together. 


“Now fit on the new piece and pin in the 


same way (see Fig. 6). Drill the hole for 
the blade pin last (if there is no bolster), as 
the piece may move if not held properly, ' 
and thus break when the blade is pinned 
in, as the hole will not be true. 


_. Inserting New Spring.—To insert a. 


new spring, take one in the rough state, as 
near like the pattern as possible, and 


- mark through the holes’ in the broken 
“spring; then drill the holes through on 


the edge of the bench, taking care to 
make the holes straight. Give the proper 
amount of bend (see Fig. 7) whilst soft, 
and file up; then heat in the fire to 
cherry red, and plunge in water or oil. 
Clean a portion. with emery-paper *so 
that the temper can. be ascertained, and, 
smearing with tallow or oil, hold it over a 
clear fire. When the grease is burnt off, 
the spring will usually be found suffi- 


ciently tempered and of a good blue 


colour. Try it with a file, as it is import- © 
ant that it should be of the right temper ; 

it should just. show the marks of the 
If it is too hard, it will break ; and. — 


: Fig. 7.—Bent Spring 


if too ates it’ will be too weak, and 


the blade wall not shut with a click. 


When properly tempered, brighten the 
spring, if required ; 
the tang works must always have the 
black taken out, to enable it to work 
smoothly. 


the end where | 


Miniature Electric Lighting: 


The Batteries, etc. 





ALMOST every amateur has at some time. 


considered the purchase and installation 
of a miniature electric light set, but as yet 
no system which can provide a moderate 
amount of light can be called really 
economical. Hither the candle-power 
derived from a set has been low, or else, 
where higher candle-power has _ been 
obtained, the cost has been considerably 
increased. There is: need -for a new 
primary battery which will supply a good 
volume of current at a small cost. 


BATTERIES 


The cell or battery is the most import- 
ant consideration in the erection of 
a miniature installation. Improvements 
have been made both in fittings and wires 
which leave these altogether out of serious 
consideration, but not much has been 
done to improve the capabilities of the 
various kinds of cells used for the purpose. 
Many improved cells have been placed 
on the market, but the greater efficiency 
concerns chiefly the lasting powers of 
the cells, and does not mean increased 
amperage or volume of current, which, 
as will be shown later, is the chief con- 
sideration. The choice really rests be- 
tween wet cells and accumulators (second- 
ary batteries), though in some cases, where 
portability and cleanliness are particularly 
desired, dry batteries. are found very 
useful. 

The following are dedcremadns of the 
best-known types of cells at present in use. 
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Leclanché Cell.—These cells (Fig. 1) - | 


are unsuitable for electric lighting. 


‘Three 
of them are required to light a 4-volt lamp 


of 2 candle-power only, and for no more Be 


than from ten to twenty minutes will this 
amount, of light be derivable. 


In cases | 
where a light is required for only a few 
seconds, for looking at the clock at night, 


or for using a lamp as any kind of signal, — : 


these batteries will suffice ; 
tinuous electric lighting they are out of 
the question. Their voltage, electro- 


but for con-— 


motive-force (H.M.F.), or pushing power is | | 


1-6 volts; their amperage varies from 


about 1 in the 1-pt. size to about 2 in the | 


3-pt. size. 


A Leclanché cell comprises a glass jar 
in which stands a porous pot containing: 
a carbon plate packed in with a mixtureiof 


granulated peroxide of manganese and 
carbon, the pot being sealed with bitumen, 


in which are two small holes for the — 


escape of gas. Standing in the-jar out- 
side the porous pot is an amalgamated 
(mercury-coated) zine rod. The liquid 
in the jar is a solution of sal- -ammoniac 


‘in rainwater. 


Sack Leclanché 


the ordinary Leclanché cell, except that 
the mixture around the carbon rod is en- 


closed in a canvas bag instead of being in 


a porous pot, the liquid thus reaching the 


’ mixture around the rod more easily. As. 4 
in the case of ordinary Leclanché cells, _ 
three are required to light a 4-volt lamp’ — 


Cell.—These . Sells | 
(Figs. 2 and 3) are practically the same as © 
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of 2 candle-power. The advantages of 
this type of cell are its fairly cheap initial 
cost and cheap upkeep, its simplicity in 


- construction, and inexpensive renewal. 


-length of time, it generally suffices. 


Of its disadvantages the following are 
probably the most important: first, the 
small candle-power (consequent from the 
low amperage), unless a fairly good num- 
ber of cells is emploved ; then the large 
amount of room taken up by any fair 
number of cells, and the fact that after 
about one hour’s time the light diminishes 
and the cells need to be allowed a short 
time to recuperate before more light can 
be obtained. Their E.M.F. is 1:6; in a 
large cell (9 in. high by 54 in. in diameter), 
the amperage is said to be as high as 16, 
but the cell soon needs an interval for rest. 
Recently, however, various improved 
forms of sack Leclanché cells have been 
placed on the market, and one which the 
writer has found to be worthy of particular 
mention is’ the “ Economic ”’ light cell. 
Bichromate Cell.—Batteries coming 
under this heading may be either the 
‘single-fluid type (Figs: 4 and 5), comprising 


two carbon rods and one zinc rod im- : 


mersed in a solution of bichromate, of 
potash (diluted) and sulphuric acid, a 
double-fluid type such as the Fuller (Fig. 


6), or, aS In some cases, a form of dry 
battery, 
- materials as the fluid bichromate. 


but composed of the same 
This 
cell has the advantage of a strong current 
and a higher voltage than many of the 
other wet cells usually employed in light- 
ing, but the ordinary cells are suitable only 
for intermittent lighting. For working 
model railways and trams, the running 
of motors, energising shocking coils, etc., 

where the cell need not be left. for any 
The 


: zine rod in a bichromate cell has to be 
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_ to stop the flow of current. 


placed in or out of the acid by means of 


a rod attached to it, and this acts as a 


kind of switch, for when the rod is in 


the acid current is given off, and the 
rod need only be lifted clear of the acid 
Thus it will 
be seen that a battery of bichromate cells 
must be in an easily accessible position 
to adjust the zine rods for starting and 
stopping the flow of current. 
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"feature of this cell is the variation in 


the current given off. The action of 
the acid on the zinc rod soon eats it 
away unless it is well amalgamated with 
mercury, and to restore the lost propor- 
tion of current it is often necessary to 
push the zinc rods farther down into the 
acid. Where three or more cells are em- 
ployed, the cost of recharging and sup- 
plying with new zine rods is considerable 


in proportion to the amount of ‘light 


obtained. The E.M.F. ‘is 2 volts. 

The ordinary single-fluid bichromate cell 
has a zine plate between carbon plates 
dipping into a solution made by dissolving 
3 oz. of bichromate of potash in 1 pt. of 
hot rainwater, cooling, and adding 3 oz. 
of sulphuric acid. 

Dry Batteries.—This form of battery 
is used in portable lamps, bicycle lamps, 
table and desk fittings, pocket flash lamps, 
etc., which necessitate a clean cell which 
can be used in any position. Their cost 
is not very great initially, but when once 
exhausted they cannot conveniently be 
recharged and new complete cells have to 
be obtained. ‘Their voltage and amperage 
on discharge are identical with that of 
the Leclanché cell. 

Many dry cells are on the market for 
use in some of the above-mentioned ways 
which yield 4 volts instead of the usual 
1-6 given off by single dry cells. The 
reason for this is that these cells are really 
a set of three separate and distinct zinc- 
cased cells (Fig. 7) coupled together to 
form a battery, enclosed in a paper or 
similar covering (see a later part of this 
chapter). Their theoretical voltage is 4:8. 
Many cells of this description are sold 
under well-known trade names, and are_ 
very suitable for use where space: is 
limited. In the case of a table reading 
lamp, for instance, wet cells would occupy 
too much room, as also would three single 
dry cells, and the only remaining methods 
are those of using this form of 4-volt dry ~ 
battery lighting or by means of an accu- 
mulator. Should the dry battery method 
be selected, a table reading lamp (costing a 
few shillings or a few pounds), may be 
screwed on to the top of a wooden box, 
the dry battery being placed inside. One — 
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Fig. 3.—“‘ Sack ” 


Fig. 6.—The Fuller Double-fiuid : RY 
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wire is taken direct froth one of the 
Pirattory terminals up to the lamp socket, 
3 and the other is brought back again to a 
_ switch fixed ‘on to the side, and thence 
_ up to the lamp socket. No matter how 
7 many cells are employed, the candle-power 
=" obtainable from them will not exceed 
_ half the combined voltage. Thus if three 
cells be coupled together, to give, - say, 
_ 44 volts, only 2 candle-power can be safely 
taken from them ; and were it desirable 
to have, say, a 12- candle-power lamp or 
| two lamps of 6 candle-power each, from 
Dv aticen to eighteen cells might be neces- 
sary to supply the current. Perhaps a 
slightly higher candle-power than twelve 
could be obtained from this number of 
cells, but how long that amount of light 
would be pao constant: it would not be 
safe to say. 
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ny ACCUMULATORS OR 
BATTERIES | 
For all the purposes previously - men- 
tioned and for all kinds of - miniature 
lighting, the accumulator or ‘secondary 


SECONDARY 


a 


hs 


majority of cases the best, even though 
the initial cost is rather heavy. 
accumulator gives a much higher amper- 
age than a primary battery, and as a 
- result higher candle-power. The voltage 
of a fully-charged accumulator is slightly 


* ane aS oa Tene a 


more than that of a good primary battery,, 


about 2-to 2°5 volts, but it is customary 
~ to connect two or more accumulator cells 


a 
Oe 
ct 
3 
; together to form a battery of which the 


: Ai is at least 4 volts. 

The space occupied by an accumulator 
is also small as compared with primary 
Phatteries: 
Sg a glance the relative candle-powers which 









S various sizes :— : 
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ase) 2 10° 
16 4 10 
20 8 10 
40 16 10 
100 40 10 





battery is not. only ‘suitable, but in the. 
An 


The following table shows at: 


may be obtained from. accumulators of. 
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This table is based on is use of metal 
filament lamps, and in all cases the maxi- 


mum candle-power can be decreased and 


the number of hours increased proportion- 


ately, the product of the candle-power 


multiplied by the number. of hours re- 
maining the same. The maximum dis- 
charge of an accumulator is always reck- 
oned at one-tenth of its ampere-hour 
capacity, as the table shows when the 
maximum candle-power column is divided 
by four. In mimiature electric lamps of 
the metal filament type, 4 candle-power 


‘for every one ampere of current can be 


obtained, using a 4-volt accumulator ; in 
other words, one watt (volts multiplied by 
amperes) = | candle- power. 

Another good point is that accumulators 
maintain their high amperage on dis- 
charge until almost the last—that is, until 
the voltage drops to about 3:5, which is 
the lowest point to which they should 
be allowed to fall, and at this stage they 
are ready for a further charge. With 
careful use, the only cost in the upkeep of 
an.accumulator will be that of recharging, 
but if the person possessing it is in a 
position to charge it himself this cost 
will be very small. Precautions to take 
with Bee aan will be stated in due 
course. 

By means of a material called apes 
wool an accumulator can be rendered 
unspillable and thus used for portable pur- 
poses in any capacity in which dry bat- 
teries are used. The glass-wool is wrapped 
all round and between the plates of the 
cell before sealing up the lid; and, pre- 
vious to charging up, the cell is filled with 


acid and emptied out again after the : 


charge is completed, the glass-wool absorb- 
ing all superfluous acid. Glass-wool can 
be bought from any electrical goods dealer. 


LAMPS AND FITTINGS 
Lamps.—Suggestions and recommend- 
ations will now be given with regard to 
the choice of fittings and lamps. Carbon 
filament lamps should for general purposes 
be left out altogether. They not only give | 
little light, but simply “ eat ” up the cur- 
rent in comparison with metal filament 


lamps, and these. are manufactured and 
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sold so largely that they cane become 
moderately low in price. The metal fila- 
~ ment has now been very much strength- 
ened to withstand vibration, and may now 
be used on tram-cars and trains, motor- 
ears, and other vehicles. Supported fila- 
ments are recommended even if required 
for stationary use alone ; they are ensured 
against breakage by jolts or accidental 
knocks. Fig. 8 shows the unsupported 
filament and Figs. 9 to 12 supported fila- 
ments, Figs. 9 and 11 are “Osram ” 
bulbs, which can be recommended for all 
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shown in Fig. 13, this being of 4 candle- 


power and having the support midway ~ . 


between the filament strands and on one 
side of them. Fig. 12 shows a high- 
candle-power focus bulb for motor head- 
lights, lanterns, and wherever a concen- 
trated light is required. The filaments 
in this type are arranged in a bunch, 
thereby centring all the light. 


and 12 are pipless, this having the advan- 
tage of minimising the risk of the seal 


becoming broken by a knock. Once the 





Fig. 12 


purposes. Fig. 9 is suitable for any kind 


Fig. 








Fig. 1 
Figs. 8 to 13.—Various Forms of Metallic Filament Lamps he 


13 


partial vacuum is destroyed the lamp 4 


of stationary use where vibration is likely - becomes useless. 


to occur; but for use on cycles, motor- 
cars, ete., the lamp shown by Fig. 11 is 
recommended ; the bulb shown is of 
4-volt 4 candle-power, and in the 8 candle- 
power type two. separate filament coils 
are arranged side by side. Fig. 10 is also 
an 8 candle-power lamp, though not of 
the Osram make. A particular advantage 
in purchasing 8 candle-power lamps with 
two filaments arranged in parallel is that 
should one break the other remains alight, 
giving off 4 candle-power. 

Another moderate priced bulb is that 


Lamps from 2 to 8 volts of various. 
candle-power sizes can also be bought, if. 


It will be © 
~ observed that the lamp shown in Figs. 11 


~~. 


desired, fitted with the miniature screw - 
instead of with the small bayonet cap ; but | 


special holders will be required for these. 
Electrical dealers’ catalogues should be 
perused before deciding on a purchase. — 

Fittings.—For all the lamps already 


illustrated the small bayonet cap holder | 


is suitable. 
fitted on these which allows of a variety 


of shades and reflectors to be used as 
desired. In ordering lamp-holders, enteee oe 


A shade carrier is usually — 
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_ they can be personally inspected before 
_ purchasing, it is wise to see that they 


are fitted with cord grips, a further pro- 
tection for the whole fitting in case of a 
fusing of the wires at the ceiling rose. 
‘The batten holder shown in Fig. 14 com- 
prises the ordinary small bayonet cap- 
holder fitted with a plate. at the back 
drilled with two or three holes for screws ; 
this type is very handy for screwing on 
walls, ceilings of huts, and im similar 
places. Fig: 15 shows a useful combina- 
tion adapter by which means a small 


bayonet cap-holder may be made to take 


@ miniature screw bulb. The portion a 


is fitted in the socket of the lamp-holder | 
» and the part B is fitted with a thread to 


take a screw lamp. Many types of 
holders for portable 


In a miniature installation it is some- 
times advisable to insert in one or more 
places in the circuit a plug for tapping 
current to be used for motors and experi- 
mental purposes. An ebonite two-pin plug 


is perhaps the best for this purpose, and 


one can be obtained very cheaply. 

- With reference to switches, not much 
need be said except that for hand lamps, 
table lamps, and similar purposes switches 
which are too large and clumsy should 
not be used, as such a variety of small 


switches (see Fig. 16) are easily and 


cheaply. obtained. A large switch on a 
portable set is very unsightly. Where 


an accumulator-lighting installation is 
erected and managed with care fuses are 


not essential; but when they are used 


place them.as near as possible to the 


accumulator (they are quite unnecessary 
with primary batteries). Two small ter- 


minals screwed into a wooden base form 


-a good fuse holder. In purchasing fuse 


\ 


wire it is advisable to state the voltage, 
number of lamps and candle-power. 


WIRING 
_ For ordinary uses in miniature light- 


ing, electric bell wire will be found suit- 


able. It is not. thought necessary here 
to give any table of the current-carrying 
capacity of various sizes of wires, but 


when an installation is to be fitted up 


po 


~ 


lamps, etc., “are - 
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which is to carry more than three or four 
amperes of current used continuously, 
the wires selected should not be smaller 


-than No. 14 s.w.e. Where lamps are to 


be suspended from the ceiling, miniature 
flexible wire of a suitable colour of cover- 
ing 1s the best to use. 
Wires of good quality are always the 

best to use. The cheapest wires are 
generally only covered with one or two 
layers of cotton, paraffin waxed, whilst 
those of better quality are insulated with 
silk or rubber. } 


VARIOUS APPLICATIONS OF MINIA- 
TURE LIGHTING 


Desk Light.—The desk light about 
to be described is of simple construction. 


The writer used an old gas bracket for 
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Fig. 14.—Batten Fig. 16.—Min- Fig. 15.— 
Lamp-holder iature Turn Combination 
Switch Adapter 


the main support, as shown by Fig. 17- 
To the collar 4 is attached a short length 
of brass gas tubing, and the end B, being 
ready tapped, is fitted with a washer (the 
purpose of this will be, shown later). 
Various forms of reflectors may be used ; 
the one shown by Fig. 18 is suitable, and 
can be bought for less than 2s. This 
reflector is fastened to a round piece of 
cigar-box wood with a few small screws ; 
and a piece of sheet iron 34 in. long and 
about 1 in. wide is bent as shown by 
Fig. 19. A hole to admit the end of the 
pipe (B, Fig. 17) is drilled at a, and two 
smaller ones for screws, as shown at B. 
This piece of iron is screwed to the back 
of the reflector, and a piece of thin sheet. 
brass 14 in. long and 34 in. wide is also 
screwed to the back in the position in- 
dicated at a in Fig. 20, which shows the 
complete stand in position when not in 
use. This forms the centre contact for 
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the screw lamp. The other contact is 
made by fastening one wire to the tin 
reflector in any way that may be con- 
venient. 

To assemble the parts, run two wires 
through the bracket, attaching one to the 
centre contact screw, 
the reflector, and put the end of the 
bracket B (Fig. 17) through, the. hole in 
the iron attached to the reflector, after- 
wards screwing on the washer trom the 
under-side. The switch is fixed to a piece 
‘of wood rounded off at the top; the 
bracket is fastened to the same piece by a 
staple driven in from the side. Two 
screws through B fasten the contrivance 
to any desk or. writing-table, and by 
means of the swivel action it is very 
easily turned out of the way when not 
‘required. 


Cycle Lamp.—To the cyclist who has 


become tired of the oil and acetylene 
lamps, and who wishes to furnish his 
bicycle with electric*light, but, cannot 
afford, or does not care for, a wheel-driven 
dynamo, the following information will 
especially appeal. 


for about a pound or so, or with a dry bat- 
tery in place of the accumulator this cost 
is reduced considerably ; yet dry cells 
are costly to replace when once exhausted. 
A cyclist who already possesses an oil 
lamp may convert it into an electric lamp 
cheaply by following the instructions here 
given. 

-Take the oilcan out of an. ordinary cycle 
lamp, and cut a piece of cigar-box wood 
to fit tightly into the slots from which the 
oilcan has been withdrawn. Next bore 
a hole in the centre of this piece 3 in. in 
diameter. Obtain a small basones cap 
lamp-holder, and unscrew the shade carrier 
from this. Push the holder through the 
hole from the under- side, and then screw 
_the shade carrier on again from the top. 
‘This will keep the lamp-holder securely 
‘in its place as shown in Fig. 21, and slide 
the piece of wood with the bulb in its 
- socket into the. lamp, which is now 
complete. 


Thus it will be seen that at the expense 


of a lamp and lamp- holder, an old oil- 
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and the other to 


A complete outfit, in-, 
‘cluding accumulator, may be purchased. 
‘at B (Fig. 23). 
having been completed, the piano can _ 
| A in- | 
wired in | 
parallel, and B two ebonite miniature plugs 
screwed on the inside of the piano. When 


lamp is converted fava an efficient electric 
bicycle Jamp. An accumulator costing — 
a few shillings will provide the necessary — 
current, and should give ‘a very good © 
light using a l-ampere, 4 candle-power 
metal-filament lamp for about six or eight — 
This can be carried 
on the cross bar either in a leather case, 


hours at one charge. 


such as are sold for the purpose, or a | 


small wooden box. 
fastened to any part of the frame. 
Piano Lights. 





The switch may be 


‘To replace the little. c 


used candles on a piano with clean, efficient 


jelectric lamps is not. difficult. - By the 


“ following method miniature electric lamps 4 


may be fixed on to a piano without screw- — 


ing into the face-side of the woodwork. 


-Asmall bayonet-cap lampholder can gener- 


ally be made to fit snugly into the cup of ee 


a piano candlestick, as shown in Fig. 22. 


The lamp-holder is wired with silk flexible — 
wire of colour to match that of the piano, — 
and the wire is merely turned back again — 
up the side of the holder as at a. This 
‘should now fit tightly into the candle. 
stick, or, if a little slack, some paper may 


be used for packing. ‘Two shell reflectors. 
are next fixed on to the lamp-holders, as 
Two of these brackets 


next be wired as shown in Fig. 24. 


dicates the lamp_ brackets, 


the front of the piano needs to be removed 
for tuning, cleaning, etc., the pins are 


simply withdrawn from the plugs, and the | 
whole of the front can be taken off with- — 
The switch and _ 
battery may be put in any convenient — 


out. cutting any wires. 


place’; but a simple way is to lead the 
wires from the top of the piano down the 


inside and fasten ‘the switch under the ~ 


keyboard, resting the battery in a wooden 
box on the floor. 


l-ampere metal-filament lamps provide — 


sufficient light, and these lamps should 4 4 


have filament supports gt to withstand _ 
the vibration. 


Staircase Lighting. To wire a stair-_ : 
case with one miniature lamp in the ordi-< sg 
nary way needs little or no experience; 


C indicates the wires to : 
the switch and battery. Two 4-volt — 
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| as shown by Fig. 25, will suffice ; 


ines if the ee a is fixed at the bottom 
of the stairs it can only be switched on 
or off from that point, the person wishing 
to use the light having no control from 
_ the top. The most convenient way is to 
- employ the two-way switch system. For 
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and F and G the ‘two leads, only one of 
which is used at a time to complete the 

circuit. Supposing the lever of the switch 
D is in the position indicated, and the lever 
E is also as indicated, the current from the — 
main B flows through the switch p along 











Fig. 18.—Bull’s- eye 
‘Reflector. 





Fig. 17.— aye 
Bracket for Fig. 19.—-Reflector 
Desk Light - Holder 





hist two Banas one-way bell switches, 


fastened on the wail or in any other 
convenient place at the bottom of the 
_ staircase or passage, and the other at 


er the top. Fig. 26 shows how the wiring is 


' done. A and B represent the mains, © 


ig _ the eee, p and & the one-way switches, 


one is . 

















EPiat Os =-Oie- 
way Switch 


Fig. 20.—Desk 
Light Complete 








Figs, 22 
and 23. 
— Piano 
Brackets 


Fig. 21.—Cycle-lamp Holder 





the wire G ta EB, through which it cannot 
pass unti, the switch lever is moved to 
the opposite position ; the current cannot. 
pass through © whilst the lever is in the 
position in Fig. 26: By means of this 
simple device, the current may be switched © 
on at the bottom and off at the top, or 
vice versa. ‘ 
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- Bedroom Lighting.—Miniature elec- 

tric lighting with a battery for a bedroom 
is only economical on a small scale, as 
over a bed or table, or in the interior of 
a wardrobe, etc. 

To wire a bedroom for two lamps in 
parallel to be controlled from one switch 
is quite simple, as shown in Fig. 27, 4 
indicating the lamps, B the switch, and 
c the battery leads. If it is desired to 
have two lamps, each controlled from a 
separate switch, the three-wire system 
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thick. A indicates the switches, B a. ; 
miniature two-pin plug for use with a ~ 
portable lamp or reading lamp, and c a — 


fuse. An old porcelain ceiling rose can 


be used for the fuse (see Fig. 30), or if — 
this is not at hand, two small brass ter- 


minals screwed on a square piece of wood, 


as in Fig. 31, will do equally well. The — 
wiring of the switchboard is also shown ~ 


by Fig. 29. For a small bedroom, two 


4-volt l-ampere metal- filament lamps 


giving 8 candle-power will be sufficient, 











A A 
Fig. 27.—Wiring for Two Lamps 
Controlled from One Switch 





Fig. 29.—Switchboard and Wiring 
Connections — 





Fig. 30.—Ceiling 
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is the best, this method of wiring, as 
shown in Fig. 28, taking a smaller amount 
of wire than in running two separate cir- 
cuits from the battery. Fig. 28 shows an 
installation by means of which each lamp 
(one of 4 candle-power and one of 8 candle- 
power) can be used independently or both 
together. A denotes the lamps, B the ceil- 


ing roses, C the switchboard, and D the 


battery. A study of the diagram will 
show the direction taken by the current 
‘in case of either or both lamps being used. 

The switchboard shown in detail in 
Fig. 29 may be made from pieces of 
American oak or similar hardwood $ in. 





may be of 8 candle-power (2 amperes).. 


A SIMPLE ELECTRIC HAND LAMP 
The electric hand lamp here described 
may be made at small cost. Fig. 32 is 
a general view of the lamp, the case of 
which may be made of American oak, 


mahogany, or any hard wood. American 


oak looks very well finished with varnish 
or polish, stained or plain. 
The wood used is } in. thick, and the 


front is cut 54 in. by 4.in., and the two sides — 
The two sides may. be © 
fastened to the front either with nails or > 


54 in. by 232 1n. 


or, as in the writer’s case, one of the lamps _ 
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_-gerews ; dovetailing is optional. Fix the in position and a reflector placed at the 
| top to the sides in the same manner. The back of the bulb. The piece of wood also 
bottom, measuring 34 in. by 24 in., being divides the front section from that con- 
out of sight, may be nailed on; the heads taining the accumulator or dry battery. | 
of the nails should afterwards be punched A switch is fixed on the side, and a small 
and the holes puttied up. The top brass hook and eye will keep the door 
__-measures 4 in. by 24 in., or 4 in. wider fastened. The handle is fixed to the top 
than the bottom, so as to fit on. top of the by means of }-in. screws, and may be 
two sides, as shown in Fig. 32. The door. either of brass or iron. 
~ at the back is hinged on, and can be cut A dry battery such as used in pocket 
“from 4-in. wood, like the other pieces, or flash lamps will provide the necessary 
may be made from the lid of a cigar-box. current, if the lamp is only used inter- 
The bull’s-eye from an old cycle lamp — mittently for very short periods, and the 
may be utilised for the front of the hand bulb is only one of about -5 ampere. But 
~ lamp. Cut off the lamp door as shown where a good light is required for any 
in Fig. 33, and cut out the centre of the length of time, an accumulator is the best 
af i 
ey ihe A B 
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4 Fig. 32.—Electric Hand Lamp Front hae st 14 
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front piece of wood a little larger than the 

size of the tin reflector from a to B in 
_ Fig. 33, and fasten this in by means of 
_ three or four small wire nails driven in 

from the inside of the reflector (see Fig. 
be 34). 

ae he bulb is a metal ‘filament: small 
_ bayonet cap, and the holder is fixed into 

the hand lamp by means of the contriv- 
ance shown in Fig. 35. This is composed 
of two pieces of cigar-box wood glued or 
nailed together ae shown, with a hole cut 
in the top piece 3 in. in diameter. The 
_ shade carrier is iher unscrewed from the 
holder, which is pushed through the hole 
from the under-side, and the shade carrier 
-gcrewed down again, forming a kind of 
cramp to hold both the lamp and its holder 
in position. 


a oe ce” eee 
\g 4 


at 


La poe: Te ee 
ate . 1 








- Fig. 36 shows the stand glued 









source of current. An accumulator suit- 
able for this hand lamp may be obtained 
for a few shillings, and, using a l-ampere | 
or ‘75-ampere metal filament bulb, a con- 
tinuous light can be had for five or six 
hours at one charge. 


_MAKING A DRY BATTERY 


The rest of this chapter, will be devoted 
to descriptions of making a and maintain- 
ing certain forms of primary batteries and 
secondary batteries (accumulators) of 
interest to the amateur who wishes to 
instal miniature electric lights. , 

The first example to be considered will | 
be a dry battery of the popular flash- — 
lamp type. 

Construction of Three-cell Battery. 
—It must at once be said that the home- 
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made flash-lamp battery is inferior to the 
manufacturers’ product, but the following 
description. inclides the -most_ reliable 
formule yet published and is perfectly. 
practical in every sense. Fig. 37 is a 





through Three-cell 
Flash-lamp Battery 


Fig. 37.—Section through 
~ Single Cell 


section through one cell nid Fig. 374 3 is a 
section through the complete three-cell 
battery. In Fig. 
cylinder lined with a blotting-paper cylin- 
der B, in the bottom of which is a card- 
board disc c. A central carbon Dp, having 
a brass cap E, stands on the disc, and is 
surrounded with active material Fr. The 
blotting-paper is turned in at H, and the 
cell is sealed with pitch at J. 


In Fig. 374, representing the complete 


battery, A indicates the cells, B a waxed 


cardboard insulator, C wire connections | 


from zinc of one cell to carbon of the next, 
D brass terminals or connections, E space 


occupied by saw-dust, F pitch, and G a. 


paper cover. 

The Tools, ete.—The tools, €tc., re- 
quired include a rolling appliance (Fig. 38) 
consisting of a crank handle and shoulder 
made from odd pieces of 4-in. gas barrel, 
the slit A being made with a hack-saw for 
about 3 in. In this slit the edge of the 


sheet zinc is inserted, and -pressure then — 


applied to roll the metal into cylindrical 
form. If gas-barrel is not to hand, the 
rolling appliance may be a_ hardwood 
cylinder, 3 in. in diameter, with a fine saw- 
cut, $ in. deep, running. from one end 
almost to the other; a cranked handle is 
- convenient but not essential,-because the 


containers can be neatly formed by 
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smooth board. 


in diameter, bored out 5; in. or 3 jig “isis 


Fig. 37A.—Section - 


37, A indicates a zinc 


ended, punch. Knock off the cap so 
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rolling on the bench under a piece of 


A’rammer may be simply a short Be. 3 
of gas barrel, but a apes de a rammer 2 in. — 


preferable waxed and polished | “duite :: | 
smooth. 

A seaming stick will be about 6 in. 1. long ; 
and the same diameter as the bore of the | 
zinc cylinders, which are syed over it e 
for soldering. _ 2 

A roller, consisting of a anee piece of - 
3-in. curtain rod, will serve as a former for — 
blotting- -paper cylinders, with which a 
zine cylinders are lined. ~ ie 

The seaming-stick and blotting- pope 


roller need not be of hardwood and they — 
should not be employed interchangeably, » 


oe Syed ae ae: 


because the | seaming roller will gradually — 


become charred in use. 5 
Brass-capped Carbons.—The brass. a 
caps for the carbons are made with the — ‘ 
a 


iron plate and punch shown by Fig. 39.— 


ne 


The punch must be of exactly the same — 
diameter as the battery carbon, but the a 
mule through the iron plate should be — 


2 


; in. larger in diameter. A small piece 
- soft brass, 26 or 28 gauge, is laid on the ~ 
plate over the hole, through which it is — 
driven with a hammer and the round- — 














formed, and gently drive or press the? 
carbon into it. If the caps are made a — 
suade too small to, receive the rod ends~ 








Fig. 38. ee ines Gnleten for Forming 


_ Zine Cases 
{ 


and gently heated to expand them betas ‘a 
the latter are driven in, a very good | 

“ shrunk-on ? connection results. _ Rings, | 
} in. wide, cut from brass or copper tubing — 
of suitable bore, may be substituted for _ 
caps, and shrunk on. Obtain some carbon: . 


point. 
-earbons with the caps on, and let them 
. remain for one. minute. 


/ 
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anette ct zs in. or ¢ in. thick, cut them into 
jieces 24 in. long, and fit each tightly 
with a brass cap. Melt some paraffin wax 
(or candle) in a tin until a depth of 4 in. 
is obtained, and bring it almost to boiling 
-Into this insert the ends of the 


This waxing is 


important, as otherwise the salts will 


creep up the carbon and destroy the cap. 





Zinc Cases.—The cylinders consist of 
sheet zinc, as before stated, and this may 
be of the lightest gauge procurable. Cut 


the zinc anto pieces 28 in. long by 24 in., 


= 


= 


f 


2 ~ 


5! 


4 


Ae 
4 _ gives good results, although 55 parts of 


ie ee sai! elas a tee oF Cees ee oe 


pa 
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-and turn these up by. means of the roller 
to form cylinders 2% in. long and ¢ in. in 
‘diameter; the pieces of zinc should be 
inserted about 4 in. 
Knock down the ridge, and solder the 
seam on the seaming stick, taking care 
that the cylinder is a tight fit, so as to 
ensure uniform size (? in.); see also that 
the soldering is reliable, so that leakage 
is impossible. 
** medium ”’ solder (1 of tin to 1 of lead) 


tin to 45 parts of lead is believed to be even 
better. Next cut some zinc discs to fit 


inside the tubes thus, made, about 54 in. 


- from the bottom, and abider from the 
~ outside. 


In some brands of foreign dry cells the 
soldered disc-bottom is dispensed with, a 


_ layer of marine glue, about } in. thick, 


t 


being poured into the cylinders and 
allowed to set. 

“Lining the Gace onean a sheet of 
blotting-paper, and cut into pieces 7} in. 
long by 2;%, in. wide, and roll round a fick 
to form a treble-walled eylinder : 25510. 
1 Seach if a superior slow-absorbing blotting 
~ paper is obtained, only two layers will be 
needed, the strips being 5 in. long. So 


arrange things that 58 in. projects over 
one end of the stick. Turn in this end, 
__ and press the whole into the zinc cylinder 
| a with the stick, taking care that the 


_blotting- -paper fits tightly. Then pull out 
‘the stick. Cut a cardboard disc, and 
push this to the bottom of the cylinder 


: over the botting-paper flange. 


The Solutions.—Two separate solu- 


_ tions are required. The first one is made 


 iII—P 


in the roller slit. 


In soldering ZINC, ;. Bi. 


failure largely depends. 
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by mixing 2? oz. of sal-ammoniac, 2 oz. of 
chloride of zinc, 2 oz. of glycerine, and 
7 oz. of boiled water. Stir this solution 
well, and pour into the paper-lined cylin- 
ders, filling to within $ in. of the top. 
Leave to soak for fifteen minutes, pour out, 
and up-end the cylinder on blotting-paper 
for one and a half hours to drain off super- 
fluous liquid. This process supplies the 
excitant, and leaves the paper cylinders 
ready to receive the carbons and es 
ising mixture. 

The next process—the mixing of the 
depolariser—requires a different battery 
solution, made up as follows: 1 oz. of 


sal-ammoniac, 1 oz. of chloride of zinc, 


¢ 





Fig 39.—Punch and Plate for Forming 
Caps aay a pos 


ee ; 
+ oz. of glycerine, mixed with 7 oz. of. 
water. Stir this well, and use this to 
damp (only damp) 24 parts of powdered 
carbon and | part of manganese dioxide. 


~ To do this properly, mix the powders well. 
- Make a hole in the centre of the powders, 


pour in a little liquid, mix again, and grind 
the lumps out with a stick. | 
The degree of moisture to which this 
black paste, is mixed is a factor of the 
utmost importance, and on it success or 
An accurate 
impression of what is required is not easy 
to impart by. printed instructions ; the 
word “‘ paste ”’ is in itself misleading, as 
it might be applied to describe any state 
or consistency of matter between those of 
cream and of stiff putty. ‘The carbon and 
manganese mixture should be rendered to 
the condition of a moist powder, crumb-~ 
lingly damp rather than pasty. In this 
humid condition the mixture could not 


ast, | 


be moulded in the hands, but it can be 


compressed or rammed into a semi-solid , 


mass showing no elasticity or disposition 


‘to squeeze out when under pressure. It 


will not adhere to or clog the pestle and 
mortar (if such be employed). 
loaded into the cells in small friable lumps 
and consolidated by gently tapping the 
head of the annular rammer while the 


latter is revolved and moved about the > 
surface of the mixture, bringing it into 


compact and rigid contact with the carbon 
rod and ‘moist blotting-paper separator, 


but without breaking through the softened 
‘fabric of the latter. 


An alternative formula for the depolar- 
iser, said to produce a somewhat lower 
resistance and higher voltage, is given as 


follows :—Carbon powder, 2 parts ; plum- 


bago or pure graphite powder, 2 parts ; 
manganese dioxide powder, 3 parts; 
damped with a solution composed of sal- 
ammoniac, 14 0z.; zine chloride, 2 oz. ; 
glycerine, 4 OZ. ad water, 7 oz. 


Making-up. —To make a single cell, . 


set the carbon in the centre of the cylinder, 
and fill half-way up with the mixture. 
Place the rammer over the carbon, and 
ram it down well by tapping with a light 
hammer. 


break the carbon or injure or tear the 
blotting-paper in any way. Turn in the 
blotting- -paper towards the carbon as 
shown in the section (Fig. 37), and, after 


_ doing so take care that the paper 1s clean — 


on the top, and that there is no line of 


_black mixture from zine case to carbon j 


pencil. If there is such a line, clean it off, 
or the cell will short circuit ‘and be ex- 


hausted by the time it is required for use. 
This, then, is another point demanding 


special care and one to which attention is 


particularly directed. If the powder is of 


the proper consistency, it will be almost 
dry and ready for sealing over, which is 


‘done with pitch, a shallow layer of saw- 


dust, retained by a paper disc, being first 
laid upon the depolarising mixture. The 
seal of pitch should be punctured, when 


set, with a heated. wire to ventilate the 


cell. 
A supply of single cells ‘fea been 


It can be _ thin spring brass. 


fied by boring a small hole in their cases = 


Then fill up again until it is 
within 4 in. of the top. Be careful not to 


improved form of bichromate cell (the » 2 


‘Leclanché carbons (their terminals coupled _ 
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made, they can be ae apenas is, 
three cells may be assembled to form a — 
battery, as in the section (Fig. 37a). _ Fors 
this purpose there will be required some — 
No. 24 gauge wire (or bell wire) and some — 
Cut the wire into 1}-in. © 
lengths, the brass for the zine connection — 
2} in. by # in., and for the cap connection 
i in. by-4 ins. Also some partition slips. £ 
of wax-soaked cardboard will be required — 
for insulating the cells from each other, as 
shown at B. When the set of three calle is te 
connected up, obtain a piece of sap ese i 
paper and wrap it round the get twice, 
letting the paper project 4 in. from the’ 
top of the zinc. Cover over the top of the 
cells with sawdust (about a in.), and cover * 
over with pitch. : ste a 
To finish the battery, wrap it in a piece. 4 
of black paper, allowing enough to cover " 
over the bottom, and the cell is ready for 
use. , Fig. 37a isa vertical section through © 2 


8 complete three-cell dry-battery refill. _ . 


Re-charging Dry Cells.—Dry cells. “ 
cannot be re-charged cheaply and effici- 
ently, but they may sometimes be revivi-_ 
and standing them in a vessel of clean” i 
water for about 24 hours. A better method 
is to drill a $-in. hole through the top = 
sealing and to pour in as much sal- 
ammoniac solution as the cell will absorb. 
At best this only slightly lengthens the life 
ot the cell and it is not advised. | 

It is possible to re- charge ‘an exhausted : 
dry cell in the same way that an accumu-— 
lator is charged, but the effect is ‘merely. 
temporary, and the attempt is more a 
less a 1 waste of current. FAS 
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MAKING | 
CELLS 


3 temo 
Fig. 40 shows in sectional view an 
“constant ” or “double fluid ” type, ea 

which owes its origin largely to Fuller, ; 

whose cell has already been illustrated in. 
this chapter). A jar of about 7 in. by 

5 in. is recommended, with a ‘suitable 2 

porous pot and two 7-in. by 2-in. solid- toy oe 


by No. 16 plain guttapercha-covered wire). 
Granular. carbon, sifted quite free fro m 
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Pedroaaiien of powdered coke may be omitted 
with advantage. A bottle-neck sunk in 
_ the top seal facilitates charging. Yor dis- 


4 


 rolled-zine Leclanché rod, well amalga- 
By mated, makes a convenient positive ele- 
ie ment.’ but a cylinder | or a couple of 
Eaibstantial plates are needed for outputs 
up to 5 amperes. A small fibre cup 
- cemented to the end of the rod with 
ss . marine glue(before amalgamation) serves to 


2 - contain a reserve of mercury. Such cell 


are: a capacity of at least 20 ampere-hours. 


’ Kor vehicle or house-boat lighting the 


eae jars may be dispensed with strong 

oak boxes divided into five pitch-lined 

® ee ceo each measuring 10 in. by 

bs Ba in., have been used to run two 9-volt 
errs Swan Jamps i in parallel. 

‘i Several alternative solutions may be 

“used according to the current required. 

~ For modern metallic filament lamps of low 

| e consumption there is no better formula 

fe than 5 oz. of saturated solution of bichro- 

mate of potash and 1 oz. of strong sul- 

Ps patie acid for the outside jar ; 

inner pot, saturated solution of ammonium 

fs ~ chloride’ (sal-ammoniac). But mauriatic 

eS, acid (spirits of salt) may with advantage 


be substituted for sulphuric acid with the 


iy | -depolariser in the outer cell, when ammo- 
_ be nium chloride is the excitant in the inner 

fi one. Similar results are obtained with 
*. zinc chloride in the latter; a half-satur- 
é- A sated solution. A cheaper but slightly less 


_ effective charge consists of zinc sulphate 


(half saturated) with the zinc, and bi- 
ey imditiate acidified with sulphuric ‘acid 
, with the carbon. — 
a The granule cell may be forced to the 
- limit of its power by either of the following 
_ charges : a 10-in. cell yielding 10 amperes 
or more at a pressure exceeding 2 volts ; 


bat extreme care and deliberation en | 










_ be exercised in mixing either depolariser 


the process exceeds that of boiling water, 

and haste or carelessness may result in 

_ the fluid flying about with almost. explo- 

i! sive violence, A strong and sound crock, 

“ss Ect ample dimensions must be used, and 
~ the operation conducted out of doors. 


hi 


ui ~ charges not much exceeding | ampere, a 


for the’ 


_ (for the carbon), as the heat generated by - 
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(1) Add one volume of strong sulphuric 


acid to one volume of cold water, very 
gradually and stirring constantly with a 


glass rod. When the heat rises to a point 


at. which the acid hisses on contact with 
the mixture, stir in a quantity of bichro- 
mate crystals ; these will cause some cool- 
ing off. Then add more acid drop by drop 
until the heat again rises to excess. Con- 
tinue to stir the crystals in the mixture 
after all the acid is added and the liquor — 
begins to cool off; then allow to grow 
quite cold before decanting into the bat- 
tery. (The excess of crystals remaining 
in the crock may be reserved for future 
use.) (2) Follow the foregoing instruc- 
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Fig. 40.—Section Through Constant 
Bichromate Cell 


tions, but substitute nitrate of soda for 


‘bichromate of potash. Whichever de- 


polariser is employed, the excitant in the 

porous pot must be water nine volumes 
and sulphuric acid one volume ; allow to 

cool before use, and keep the zine well 
amalgamated. 

. The output of two 10-in. by 6-in. cells 
charged with solutions (1) or (2) may be 

judged by the fact that twenty-five to 
thirty 4-volt 0:25-ampere bulbs may be 
brilliantly lit by them for three or four 
hours consecutively ; or a lesser number 

for a proportionately longer time. Mean- 

while, of course, a considerable quantity 

of zine will be-consumed. 


Whenever the zines are temporarily © | 
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removed from the cells, a glass rod af plates will be 4 in. by 34 in. by £ in. thick, fi 
other inert substance of bulk similar to and ten of these will be required, two posi- — 
the zinc should be substituted to main- tives and three negatives for each cell. 
tain the level of the liquor in the pot, and Pasting.—Having obtained the grids, 
_ prevent the slow infiltration (by gravity) the first step is to paste them. For the. - 
of the outer liquid. four positives, mix in an old saucer red- aa 


Amalgamating Zincs —To amalga- 
mate battery zincs, thoroughly clean them 


in dilute sulphuric acid and then place _ 


them in a shallow dish (not of metal) con- 
taining mercury. With some rags or tow 
fastened to a stick, rub the mercury into 
the zinc until the latter appears clean and 
bright. : 


MAKING A SMALL ACCUMULATOR 


Instructions will now be given on the 
construction of a home-made accumulator. 
The size will depend on requirements ; but 
it is here presumed to be one of about 
35-ampere-hour capacity when used for 
motor ignition purposes ; 
lighting its capacity will be less. 

Case.—For the case, celluloid is the 
best material to use; but any straight- 
sided glass case will ‘do very well. The 
writer procured two glass cases from 
agglomerate Leclanché cells, such as are 
used in telephones, etc., the overall size 
of these being 52 in. by 32\in. by 12 in 
(see Fig. 41). Should celluloid be used it 
will be best to ascertain the size of plates 


to be used, and have a case made to 


correspond ; or if an old case is at hand, 
the size of the plates must be judged 
accordingly. Celluloid is cemented to- 


gether with a cement made by dissolving | 
sufficient amyl - 


shredded celluloid in 
acetate to form a thick liquid. ' Keep this 
in a bottle well corked and away from 
any naked light. 

The following instructions apply to 
the making of an accumulator from glass 
cases. Two glass cases will be required 
so as to make two 2-volt cells, which when 
connected up will form a 4-volt battery. 


Plates.—The plates may be purchased 


ready pasted and formed, but the amateur 
may paste his own plates, which will be 
‘found quite satisfactory if instructions 
are carried out properly; but the lead 
grids had better be bought ready cast 
with the lugs left on. The size of the 


_ 


tor continuous : 


_ 4 in. thick and # 


to ask for long lugs ; 


lead into a stiff paste with equal parts of 
sulphuric acid and water. The six nega- — 
tives are pasted with litharge and dilute ~ 
sulphuric acid of the same proportions as — 
for the positives. Put each grid on a | 
piece of glass, and press in the paste firmly 
with an old knife or. wooden spatula, — 
scraping off all excess paste with a flat ~ 
piece of iron. Before using the paste let — 
all the moisture work to the top, adding — 
more red-lead or litharge until the ime: 
assumes a stiff consistency. This little — 
hint should be the means of enabling the | 
amateur te overcome that very dishaportiees 
ing experience, the falling out of ee 
after sealing the cell. Put the plates . 
aside to dry for about forty-eight hours. 
Burning the Bridges —Three of the | 
negative and two of the positive plates for 
each cell must each have thei lugs con- 
nected together in some way or other. In — 
accumulators bought complete, this is — 
done by lead burning ; and although this — 
method is the best (the acid spray will soon — 
eat solder away), it is very often termed 
as almost impossible to the amateur. The — 
writer, however, managed to burn the 
lugs together satisfactorily, without the — 
aid of any special apparatus. Proceed in ~ 
the following way: Take, for instance, — 
three of the negative plates, put them — 


_alternately with two of the positives, also — 


fitting in the separators, which must be — 
cut from corrugated perforated celluloid, ~ 

as shown in Fig. 42, where a, B, and © © 
are the negative plates, and pD ‘and & the a 
positives, while the shaded portions de- a 
note the lugs. The wavy lines in between. — 

the plates indicate the separators. Having > 
done this, bind them round firmly with ~ 

string (taking care not to draw the string” “ 
too tight), and cut a piece of lead about ~ 
in. wide, long enough to — 
overlap each of $hie outside lugs by about A 
4in. When ordering the grids it is better — 
these are something — 
similar to the one shown at a in Fig. 43; — 
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- if the plates used have square lugs, they 
must be cut to the shape shown. Next 
punch three holes in the lead strip to 
admit its being fitted flush with the collar 
- on the lower part of the lugs, with the 
_ harrowed portions extending above, as 
in Figs. 44 and 45. Obtain a good gas 

_ blow-pipe (one may possibly be borrowed 
_ from a plumber), and after packing under- 
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minals with lead bases. These bases are 


usually left anything from 2 in. to 34 in. 
long. Cut each one off to the required 


length, which canbe ascertained by 


temporarily putting the plates in their 
cases, and solder one terminal.on to the 
centre of each bridge, afterwards giving 
them two or three good coats of anti- 
sulphuric-acid paint, which will prevent 
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Figs. 48 and 49.—Vertical Sections Through 
‘ Complete Accumulator 








Fig. 42.—Plan of Plates 
and Separators 
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Fig. 50.—Plan of Com- 
plete Accumulator 
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neath and all-round the lugs with clay, 
direct a good steady flame from the blow- 
pipe on to the extending portions of the 
lugs, and these will soon melt, and, run- 
ning inside the clay mould, will weld. 
together both the lugs and the lead strip. 
The same method is proceeded with for 
the positive plates, these being rather 
_ the simpler of the two. . 

- Terminals.—Obtain four brass  ter- 


é 





- 


corrosion by the acid spray. Soldering is 
here resorted to because the amateur 
would’ probably unweld some parts of his 
former work if he were to direct a flame 
from the blow-pipe on to the bridges for 
the purpose of burning the terminals 
and the bridges together; the reason _ 
is that the flame from the blow-pipe is 


-not as fine as that of a lead-burner’s 


apparatus. 


Fitting Parts Tosether2 The parts, 
now being complete, are ready for fitting 
together. In order to lift the plates up 
from the bottom of the cases, cut two 
pieces of stout celluloid to the shape 
shown by Fig. 46, the piece a to be of 
the length and B of the breadth of the 
bottom of the case. These when fitted 


together by means of the two cuts in the. 


centre will form a stand (see Fig. 47), on 
which will rest the plates. Put one of 
these stands in each glass case, and place 
the plates in the order shown in Fig. 42. 
For the tops, cut two pieces’ of wood 
from a cigar-box to the shape of the case, 
and bore two holes in the correct posi- 


tions for the terminals, and also a small . 


hole in the centre for the vent plugs, in 
each piece. Fit these down flush with the 
bridges, and place a vaseline cup of any 
kind over each terminal. Fill with vase- 
line, and screw down the washers, which 
will keep them firmly in position. Next 
fill each case up with water through the 
vent hole, and run over with melted 
paraffin wax. 

The accumulator is now complete, as 


-. shown by Figs. 48 to 50, and if it is desired 
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served that ‘when anyone. sihraaants an is 


) 


rid of the most common of them. 


to use it as a 2-volt battery, connect the — 


two positive terminals together, and the 


two negatives in the same way. For a 


4-volt battery, simply connect the positive 
terminal of one cell to the negative of 
the other by a piece of stout copper wire. 
Should the accumulator be used as a port- 
able one, or in any case to prevent break- 
age, construct a box and line all four sides 


and bottom of the same with strips cut . 


from an old blanket or any soft material, 
also putting one piece between the two 
glass cases. To denote the positive pole, 
paint that terminal with red ‘painty and 
the negative with black. 

The cost will be about half that of a 
factory-made cell. 


THE CARE AND REPAIR OF ACCU- 
MULATORS 
An accumulator, although so much to 
be relied.on for constant current, high 
amperage, and other good qualities, needs 
careful attention to keep away certain 
annoying Bes 


x 


It is generally ob-. 


be taken off ; nor should they be shared ye 


may be readily athored ‘from | this 4g 4 


jator, on account of its Berne nee dis- 
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amateur electrician) purchases an accu-— 3 
mulator, the sight of the smooth case, the — 
evenly pasted plates, and afterwards the — 
fine performance of the cell in general, = 
cause him to rely on the accumulator doing 
its work constantly without any attention - 4 
whatever, beyond seeing that the level — 
of the acid is kept right. Consequently, | 
whilst, he is unaware, sulphate is forming E 
on the plates, or else corrosion is making _ 
its presence felt on the terminals, and he 
wonders how it is that he cannot retain — 
the full amount of energy in the accumu- 
lator. Periodical attention as here given _ 
is all that is required to keep an accumu- ee : 
lator in good working order, and should © 
any of these troubles creep on the cell, the — 
following will enable the amateur to Bet 








Periodic Testing. 
testing the acid periodically if a oe 
meter is at hand, or if the cell is charged _ 
at a garage or electrician’s store, see that = 
the specific gravity is tested here. The yf 
correct specific gravity for the acid in’ an 
accumulator is 1-20, and if the instrument a 
reads a lesser density, add more pure acid ; — 
if a higher, add distilled water. Accumu- : 
lators should not be left on charge too long. — 
As soon as bubbles rise freely they should — 


eee! bess, ug “4 

















without the correct amount of. current — 
passing through them. The charging rate 
of 1. ampere for every 10-ampere- -hour 
capacity of the cell may safely be adopted — 
for charging purposes. Thus, if a 4-volt 
10-ampere cell is to be charged, current 2 
not exceeding 1 aH should be allowed i 


example. - se 

Discharge Rate. —The rate of dis- e 
charge is also an important factor in the ie 
long hfe of an accumulator. To keep — 
within a safe limit, a cell should not ‘bel : 
discharged at a higher rate than one-tenth of 
of its ampere-hour capacity ; but it must — 
not be taken that this rate applies to an — 
ignition cell also. An ignition accumu- ~ 


P. 4 





\ 


-work as on continual discharge. 'There- 
' be discharged on continuous work at the 
S rate of one-tenth of its ampere-hour 


- which would be 4 amperes. 


~ terminals of an accumulator must be 
watched for, and also throughout the 
~ circuit, especially if the cell is used for 
ie - lighting a hut or small room, the walls of 
which may be damp. Terminals should 
“ache be freely smeared with vaseline 
_ to prevent corrosion by the acid spray or 
_ gases arising from the acid, and an accu- 
= mulator subject to this trouble should 
have vaseline cups fixed to the terminals, 


7, 
ie, 





¥ it such. are not already provided. There >= 


s are various designs of vaseline cups in 
use, two of which are shown fixed to the 
*” “terminals in Figs. 51 and 52. The more 


a suitable one for fixing to accumulators 
he. mot already provided with them is that 
a 3 shown 1 mig: 52.2 


Laying Accumulator ‘Up.—At the 
Bee ediniihe of the summer months many 
people lay up their accumulators until 
the approach of winter. In these cases 
_ they should be given a good, steady 









filled with water, after which ‘they will 
take no harm to 
_ Sulphating.—This is one of ‘the most 
common troubles to which accumulators 
eS are subject. - It is noticeable in the form 
of a white powder or scale on the plates, 
_and if allowed to accumulate soon fills up 
the intervening space between the pilates, 
and eventually runs the accumulator 
>» down. Sulphate may form on the plates 
as the result of leaving the accumulator 
oa standing idle for any length of time with- 
out, charging up, or it may be that tap 
water has been used for “ topping up.’ 


Tap water is really unsuitable for the 


electrolyte, as it may contain iron and 
- other minerals, and to obtain the best 
results it is most important that distilled 









/ 


a when required. 





"MINIATURE. ELECTRIC LIGHTING 3 
shares, will che twice as long on ignition 


fore a 40-ampere ignition cell must only. 


i re capacity, which amounts to 2 amperes, 
@ and not one-tenth of its ignition PERRO. 


Short Circuits.—Shortage across foe 


E charge, ‘and. the acid. emptied out, then. 


| water. only should be used. This should 
be kept in a bottle well corked st lise. 
‘lead with sulphuric acid and water of 


: It sulphate has formed in an accumu- 
lator, first of all give the cella good long 
‘charge at half the normal rate, -as this. 
may cause it to fall if caught in its early 


stage. Should this not, however, rid the 
plates of sulphate, take them out of the 


case and scrape them gently with a stick | 
until all traces of the white adhering. sub- 


stance have been removed. -Afterwards 
wash them in a bath of dilute acid; and 
replace them in the case. Fill up with 


acid of the correet density immediately, 
and give a good, steady charge. 


Should 
the plates have sulphated to a very great 
extent, they may require re-pasting. The 
most effective means of preventing sul- 
phating is to give the cell a regular charge, 
whether in use or not. 


VASELINE-CUP 6 











‘Fig. ee : Fig, 52 


, Figs. 51 and 52.—Vaseliné Cups on Negative 


Plates 


Buckled Plates. — Buckled plates are: 


generally the evidence of over-charging. 
To treat a cell suffering from this trouble, 
take out the plates, and cut a sufficient 


number of boards, each having a thickness. 


23k 


equal to the normal distance between the ! 


plates. The boards should be placed be- 


tween the plates, 


other. No hammering or violent blows. 


must be attempted, as this may either 
Idosen the paste or break up the plates. 


altogether. After restoration to their 


‘normal shape, ‘the plates ee be put. 


back into their cases. 


 Re-pasting.—Plates rutting re-past-— 
ing must first have all the old paste 
removed. This may be done with the 


pointed end of a file. The paste for the 
positive plates is made by mixing red-, 


and pressure applied. : 
by means of books placed on top of each — 
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equal proportions into a stiff paste in an 
old saucer. The negatives are pasted 
with litharge and dilute acid of the same 
proportions as for the positives. In mix- 
ing the acid for this purpose, add the pure 
acid slowly to the water, and not the 
water to the acid. Before using the 
paste let all the moisture work to the top 
and add more red-lead or litharge until 


the paste assumes the consistency directed. 


Re-pasting is a far more difficult task 
owing to the plates being fastened to 
the bridge, and thus not affording the 
same- room for working. Hence some 
device is needed to hold the plates in posi- 
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Fig. ees 
Strip Between 
Positive Plates 


| Fig. 53.—Wood 
Strips Between 
Negative Plates 


tion whilst they are being pasted. For 


the negative plates, two pieces of wood 


- of the same thickness as the normal dis- 


tance between the plates and about + in 
wide, placed between as shown in Fig. 53, 
will suffice to keep them apart. 
_. Do not attempt to paste all three plates 
on each bridge at once ; for it is obvious 
that in attempting to ‘paste the middle 
plate some of the paste on the outer ones 
may be dislodged. Therefore it will be 
found better to leave the middle plates 
until a day or so after. This does not 
~ apply to the positives, there only being two 
of these on each bridge, as shown in Fig. 54, 
Put the plate to be pasted on a piece of 
_ glass, and press in the paste with a wooden 
spatula or an old knife, and leave to dry 
for a day or two. The positive plates 


) 


tor run down through apparently no 






> Fig; 55.— 
Celluloid 
Angle Strip — 


ust next be “formed” in a batucnien a 
solution of chloride of lime (4 lb. to 1 qt.— a 
of hot water, used cold) for about twenty-— ! 
four hours or till bubbles cease to rise. a 
Broken Lugs.—In case of a broken — 
lug, the best job is to have it re-burned _ 
by a practical man ; but where the break 
is not a very bad one, a fairly good job > 
may be made by first scraping all round ~~ 
the break until clean, and then soldering ~ 
on the lug, afterwards giving the whole 
two or three good coats of anti-sulphuric _ 
acid paint to prevent corrosion. i 
/Leaking Case.—Should an accumula. 


fa 


- % 
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Fig. 56. —Cellutoid Case dt 
~ Repaired with Angle 
Strip : 


ae 


visible cause, such as sulphating or falling — 
paste, etc., an examination of the case — 
should be made to ascertain if the trouble _ 
arises from a leaky partition, which, by — 
allowing the acid from one cell to enter the ii 
other, establishes an electrical connection. % 
To remedy this defect, take out the plates, 
and if materials are not at hand to effect 3a 
the repair at once, the negative plates 
Should be placed in clean water; the — 
positives may be left. The case should - 
be washed and allowed to dry, and angle 
plates made from very thin celluloid (see — 
Fig. 55) cemented on each side of the — 
partition, also along the bottom. (Use > 
the cement given on p. 228.) This — 
method may also be adopted for a leakage 
in the outer case as shown in Fig. 56; here — > 
the shaded portion denotes the angle plate. : | 
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“Tun methods to be adopted in overhaul- them. For this purpose the brasses must 
ing a steam engine vary with the size and be removed, the old metal melted out, 


the type. Parts that rub together at the’ and then rigged up together in a posi- 
tion that will enable the bearings to be 
time subjected to the greatest pressures well heated. A core made of plaster-of- 
or strains, are, of course, likely to suffer paris, bath brick, or a piece of round 


first, and they may be enumerated as steel blackleaded, of a diameter less” 


follow : than the shaft, is set up in the centre 
Main bearings, connecting-rod end of the bearing, and, after heating the 


bearings and eecentric_straps, worn and bearing with a_ blow-lamp, thc white- 
requiring adjustment. Piston rings, worn metal may be poured in. Clay, sand, or 
\ : : j 


- Core 
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Clay or Plaster Fig OP iClesraide 


Fig. 1,—White-metalling or ‘* Babbiting ” a Bearing Brass at Hiorns of Brass 


: re / 
or broken. Slide valves, worn or grooved. _ plaster-of-paris may be used to retain tke 


__. Cylinders: (1) bore worn untrue, (2) the metal at the ends, the bearing appearing 


_ glands worn, (3) the piston rod and _- as shown in Fig. ] just before the metal 


spindles worn, (4) valve faces scored or is run in. When the metalling is com- 
worn untrue; and (5) steam joints leaking. pleted the bearing brasses must be clamped 
Guide bars and crosshead worn untrue. together, bored, and then fitted, or bedded. 

The extent of the repairs to be under- to the shaft. The latter is best done by 


taken by the amateur will depend upon smearing the journal with a film of red- 
. the tools available. . lead and oil, and offering it to the bearing... 


_ The main bearings are the first con- The high places may then be observed, 
sideration. If these are worn badly, and and the white-metal scraped down. The 
are of the white-metalled type, then it bearings should be relieved at the edges 
may be’ found worth while to re-metal or horns, as shown in an exaggerated 
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__ This liner should be of such a thickness _ 


~ horns and to nip the pin. 


‘Fig. 4). 


=a in Fig. 2, for about {4th of the | 
* circumference of the bearing at each 
joint. The tendency, when a brass gets 
warm in service, is for it to close 1 in at the » 


: : Sef 
Sa! Opa. ) Tate 
Fig, 3.—Heated Bearing Out of Shape 


This tendency is 
cumulative as the closing In causes greater 
friction and more heat, and the brasses 


more firmly grip the pin or axle (see Fig. 3). ° 
* Of course, the journal should be smooth 


before the above operations of fitting 
the bearings are proceeded with. If the 
journal or crank pin is scored it should 
either be turned up, or, if the marks are 


. Slight, fine emery-cloth (wrapped over a 


file) will remove the marks from the 
journal, the latter being revolved in the 
lathe at a fairly high speed. If the bear- 
ings have been previously filed away at 


the horns to get the maximum adjust- 
“ment a new and thick liner may be 


required between them, as in Fig. 4. 


that not more than ;4,th of an inch play 
is allowed between the crown of the bearing 
and the journal, to allow space for -the 
film of oil. All oil grooves should be 
cleared, 
may require, and oil holes, if necessary, 


‘Te- drilled. 


"Where the bearings are simply adjusted - 
and re-bedded (not re-metalled and bored) 


the alignment of the engine must be pre- 


served should the bottom brass have 
worn the most. In the main bearings 
pieces of tinplate placed beneath the 
bottom brass may remedy this fault (see 
In vertical engines the upper 
brass of the big end may show the greatest 
wear and require setting down. I this 


_ is not done and at the same time the main 


bearings are not set up, the piston will 


- + \ / 
! 


clearances in “bearings is tested -by using EE 


enlarged, or re-cut as occasion 


inch. These measurements are taken at — 


sete re- alignment, but ine horizonta | 
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eae ae be found 6 Sanit the eae 
cylinder cover. The exact method of ~ 
preserving the original length of connect-— 
ing-rod will depend on the. design of thed 
adjustable portions of the rod main bear- 
ings and crosshead. _— ‘ a 

In large engines, the adjustment : for thes 


soft lead wire. Four pieces may be used, — 
two laid near the edge, and two nearer the _ 9 
centre, but clear of any oil grooves or o 
holes. The bearing is then tightened ap : 
to the desired setting and slacked pacers 
until the lead wires can be removed. i 

The thicknesses of the squeezed- up 13 
wires are then carefully measured by a 3 ‘ 
micrometer gauge. The clearances, usually — 
allowed in marine practice aren: 
: don. for every in. diameter of crank pin. ; 
soe an fOr every in- diameter of main ~ 

bearing. > Soles 
in. for every in. diameter of Gross: . : 
head or little-end pin. 
1:2 in. for every in. diameter of eccentric me 

Sheaves. 
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att centre of beng 


Fig. 4.—Fitting Liners Between and _ 
pinderpeath. rasses 


The minimum is about aepth. of - an | 


the crown of the bearing; as already 
recommended, the bearing. must be free eo 
at the horns. . ‘ 

In vertical engines, Soa wlio m ae 


tal 


— 
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EF engines - <All” rite have, 


portion of the cylinder | bore. 
_ where there is no tail fod can often be 
set up by adjusting the thickness of the — 
cod piece or pieces between the joint of 


straightness. 
_ found to have worn hollow, and in a hori- 
zontal engine the lower ouide and surface 
~ of the slide block will be found to have. 
--worn most. 
_ the guides should be thinned down or > 
- increased in thickness (according to the 
design of the fixing) to set up the bars. 
_ the amount required. The test for align- 
ment is made in the positions A and B, 
Rig: 5. 
To face up slide ey eg a good surface | 
plate i is required, an assortment of scrapers, 
_and some finely ground red-lead and oil, 
or prepared chalk ; 
must be bought, or an excellent substitute 


procured. 







| “owing i the 
_ weight, a tendency to wear down. Piston 
rings wear thin and allow the body of 
the piston $s bear. heavily on the bee 





Fig. ‘5.—Testing Slides for Alignment | 


A piston 


the piston rings. ‘The stuffing-box bush 


- (if any) may also be renewed (or reversed), 
and the gland bushed and rebored. To - 
_ allow for further settling down the piston 
_ may be set anything up to 7 


1th in. above 
its normal true centre line. 

The guide bars should be tested for 
No doubt they will be 


The lines at the ends. of 


the surface plate 


in the shape of a piece of thick plate-glass 


3 in. thick. by 
1} in. wide at one end, his end being 


turned over, sharply at right angles (see 


ee. 8, where a is the cutting edge). The 
_ hooked end must not he more than about 


* 
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“OVERHAULING EN GINES | 


plate with a light rubbing motion. 


| they 


The scrapers can be made 
from old files, and are numerous in form, 

being triangular, chisel-shaped, or hooked, 
as shown in Figs. 6 to 8. A useful tool - 
can be made from an old 10-in. flat file, 
- which, after having the US ieee ground out, 
is forged down to about 


i in. a Ae or it will not work well. The 
cutting edge requires grinding off at about 
60°, hardening and tempering, an oilstone 
finish, and a very slightly rounded face 
to the cutting edge, the corners, however, 
being well rounded. on so that they may 
not accidentally damage the work. Hav- 
ing got up the surface of the work as 


accurately as possible with planer, shaper, 
_ or file, smear a, little of the thin red-lead 
mixture evenly on the surface plate, and 


press the work face downwards on the 
This 
will mark the high parts on the slide, etc., 

which must. now be carefully taken down 


with the hooked scraper, which is used 


with a drawing action. Avoid taking too 
much off at once, or the whole of the work — 
will need refacing afresh. After going 
over the high parts with the stroke in one 
direction, test again on the surface plate, 
and next time go over the work with the 
scraper strokes oes the first set at 
a different angle. é. 
The same processes will be’ found 
necessary to true up the port faces, and - 
if well done the slide valve should adhere — 
to the port faces when the cylinder is 
lifted, the surfaces being just smeared 
with a film of oil. 
ee rings should be PoneH ed. and if 
re purchased to ready-made stand- 








Fig. 8 
Figs. 6 to 8.—Scrapers for Facing Slide Valves 


ard sizes the high places should be noted, 


and the rings removed ; these bright spots si 
—denoting the surfaces touching—should oh 


be scraped down, until the rings hear all ta 


round. oe 
Csiinters 3 wear barrel- shaped, the centre, _ 


where the piston speed. is highest, show- * 


ing the greatest wear. In bad cases the 


/ 
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cylinder must be rebored and lapped. 
To test the bore use a rod gauge—a plece 
of rod with rounded ends, as aes in 
Fig. 9. 


Cyl ere Gore 


Fig. 9.—Rod Gauge for Testing Cylinder Bore 


The overhauling of the engine should 
include refitting any worn bolts or studs, 
damaged nuts, and split pins. The steam 
‘joimts should be all re-made, any of the 


Fitting Up a 
Or the many methods of fitting up line 


posts, the one shown onthe opposite page 
may be recommended... The post stands. 


quite firm in the ground, no matter what. 
strain is put on it, and at the same time _ 
the operations of attaching, detaching, and’ 


stretching the line are done quickly and 
easily. Fig. 1 is the side elevation of one 
completed post, the dotted line showing 
the ground level: Firmness is secured by 
tenoning the post A into the sill B, and 
fixing the brace © across the angle. 
latter effectually prevents the post giving 
way under any strain, while the end of the 
sill at D prevents the whole from lifting 
bodily. ‘The post should be of yellow deal 
4 in. square; the sill is the same width, 
but 1™in. less in thickness. 
_. need be only 3 in. by 2 in., placed edge- 
- wise (see Fig. 3) and fixed with nails only. 
Posts should enter the ground at least 
.30 in.; 3 ft. is still better. End posts in 
a drying ground need to be braced as 
shown, but not the- intermediate ones. 
The straight posts are planted in the 
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- tram-ticket or a post card for small jobs— 


_ Satisfactory. 


-to the forked lever F. 
This. 


ness can be regulated according to the — 
bar the end of the lever is placed under; 
The brace. 





good ‘ott anaitarals now on the “ag 
market being used. Thick soft card—a 


soaked in red-lead and oif makes a good 

jointing material where the temperatures 

are not high, and the joint is a small one. - 
In fitting flanged joints, more especially ‘ 
oval oncs, the face of the flange may be — 
cleared off at the ends of the oval so that =~ 
the force of the bolts makes the joint 
bear mostly at the centre. AH cil ways 
should be cleared and enlarged where 


necessary, and new trimmings put in. ~ 
- Some graphite lubricant may be used for 


the first run and all bearings that exhibit 
any tendency to warm up should be slacked 
back—temporarily, at least. The engine 
should be put on a light load, and run at~— 
slow speed until everything appears to be “s 


Clothes Post <a 
ground, and a hole “bored through ‘at the R 
proper place for the line to pass through. 

The line-tightening arrangement shown 


(eres 


in side elevation in Fig. 1 is fixed to one 


only of the end posts. A pulley 5 is fixed 


¥ 


near the top of the post, so that-the line 


will pass over it, previous to fixing the end 
The last mentioned 
can then be engaged under one of the bars Ai 
fixed in the plates G, and, on pressing it _ ; 


-down, the line is stretched very tightly. ; ‘9 


The line is kept taut by passing an iron 
pin through the hole in the small plate # 
which confines the handle of the lever | 
close to the post. The degree of tight- 


the lower the bar the-tighter the line. ‘Fi 
Fig. 2 shows the whole arrangement in — 


-front elevation, while Fig. 4 shows one 


re 
of the plates G, the open holes being for — 3 
screwing to the post; the black dots» — 
represent the ends of the bars riveted Fi 
through. In Fig. 5 the plates @ are 
shown with the bars in elevation. 
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Fig. 6 is the side and front view of the 
forked lever, the bar J being for the 
attachment of the line ; and Figs. 7 and 8 
show one of the plates H and the pin 
which passes through them to hold the 


_ lever in its place. The lever should be 
attached to a small chain, so that it can. 





~ Plates 

















Fig. 1 
Figs. 1 and 2.—Side and Front 
Elevations of Clothes Post 





. FITTING UP A CLOTHES POST ; 





Fig. 4.—One 
of the Side 





Fig. 5.—Bars 
Riveted in 
Side Plates 
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they may be dispensed with, but the 
result will be neither so convenient hor 
substantial. Instead of making the forked 
lever of iron, it can be made of wood 
the same width.as the post, to which 
it can be fixed with an ordinary butt 
hinge. This enables the plates @ and the 









J 
- F 
Figs. 9 and 10:—Séc~ 
tions through [Post 

Fig. 6.— with Pulley in Posi- 

Forked tion 
~ Lever 

Fis. 8.—Pin | 





Fig. 7.—Plate 
for Fixing 
Lever 
































Fig. 3.—Brace at Foot of Post 








- - be fixed to the post permanently, as in 
Stig. 2: 


Figs. 9 and 10 show sections 
through the top of the post and pulley. 


_ Thislatter may be an ordinary wood pulley 


- running on an iron pin; or it may be a 
brass pulley. If an iron pulley is used, 


__ the line will gather rust from it, and iron- 





mould on the clothes will result. 
_ Should the preparation of the iron plates, 


- lever, etc., be too difficult or expensive, 


é 


bars in them to be dispensed with, but. 


the advantage of the regulating bars ‘is 


lost. The plates H may be of wood, and 
a piece of wire will do for the pins, thus 
obviating the greater part of the expense. 

The posts and the braces will last much 


‘longer if the parts immediately under and 


above the ground are cased in oak, this 
being much better than the use of tar or 
any other so-called preservative. 


A STEP-LADDER is one of the first things 
-_vequired in getting a home in order, and, 
of course, must be in continual use to 
keep itso. It is expected to stand a good 
deal of rough usage and neglect, yet, as - 


a tule, people are not prepared to pay - 


the price of a really strong article, and 
consequently the manufactured steps ob- 
tainable from hardware stores are often 
things that soon get - 
shaky and unsafe. 
~ There are compara- 
tively few people 
who consider the 
appearance of the 
-step-ladder ; yet it 
is often needed in | 
. the drawing-room, 
and there is good 
reason for making 
it presentable. A~ 
step-ladder should 
be firm and safe to 
‘stand upon, con-. 
venient to handle, 
and \net unneces-, 
sarily ugly. The. 
making of such an 
article will now be | 
described, it being | 
a piece of work _ 
which can be done. 
at home by the 
amateur joiner. . 
Fig. 1 is a photo- 
_ graph of a step- 
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Making and Repairing a 
‘Step- ladders | 





ladder that has been in use for fifteen years, ; 


every way. 
@ very simple matter as might be thought, - 


5 ENE SPS A “grained deal ; 
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and has been found entirely satisfactory in : 
The making of it is not such a 
but the instructions here given will make “a 
the job quite straightforward. The size 
is that which is most frequently required, <3 
but may be altered where necessary. The 
mater.al. costs but. little, being straight- 
and oe 
full dimensions are, oom 
_ given in ‘Figs. 2 and — pe 
3. The wood need 
. not be fully 1 in. 
eh thickness ; : what am 
is called “1 in.” is a 
really Zin. finished, 
but all the other i 
ese teas 
should be kept full. — 
First, the two side — 
‘pieces should be cut — 
5 ft. long by 3 in. 
wide, and shapanes 
at the top ends as — 
shown; for comfort — 
in handling, a bead + 
- may be run on the a 
edges, or they’ maya 
be slightly rounded. 
They should then 
be set out for. thea 
«steps as shown by 
poe > Hig. 4. In this case oe 
=< every joint is mor-— | 
tised and tenoned, 
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but some joiners would do so only with the 
bottom and top steps, those between being 
nailed; thus the work may be modified 
according to the worker’s ability or con- 
venience. In any case, the setting out is the 





—Detachable Shelf Fitted t0 Step-ladder 


Fie. 12. 


same for housing or trenching in the bade of 
the steps about 33; in. deep (see Fig. 5). 
The top and bottom. steps must be fitted 
first so that the exact length of the others 
may be ascertained. If the joimts are to 
be nailed they should be well fitted ; 24-in. 
oval nails should be used, first boring holes 
to prevent splitting. Glue must be applied 
and the centre nail driven straight, the 
two others being “ skewed,” 
Fig. 6. 

The mortise-and-tenon jointing (see 
Fig. 7) is much better workmanship. 
Fig. 8 shows the exact shape of the step 
ends; a saw kerf is made in the tenons, 
and wedges prepared. The glue should 
be hot and strong, but not too thick, and 
it must be applied quickly, first gluing the 
mortise holes and trenches of one side and 
the corresponding step ends, and then 
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' shape is not essential, but Hae ee the 


as shown in 


sayy SE aac ies 



















one 


getting sian fcubttier Mihaes If neces- i. 
sary, nails may be driven at each side (OL 

the mortises to draw them up close. Then ae 
the other joints are got together in the + 
same way, finally driving in the wedges, - 
as in Fig. 9, to tighten the tenons in the 
holes. Take great care that the step- 2 
ladder is correct in shape before being put - 
aside to set. When the glue is hard the | 
joints will require levelling, as will also _ 


(a Ke 


the surplus back edges of the steps. 9 
The bracket piece for hinging on the — 
back frame may next be made and screwed _ 


on as shown by Fig. 10. The curved. 


appearance. 


; 
Fig. 13.—Step-ladder Shelf Out of Use — 


Now.the back frame can be made. Tee 
consists of two lengths of wood 3 ft. 10 in. 4 ‘ 
long by 2} in. wide, and one length — 

1 ft. 7 in., ‘and another 1 ft. 3 in., both a 
24 in. wide. The two longer pieces may 
hasan thee position on the Hooks of 
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S Figs. i4fadd 15.—Pian and Elevation 
_ of Detachable Shelf for Step-ladder 
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at the joints, the top ends should be cut_ 
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the steps, and the other two laid across 
exactly in the position shown in Fig. 2; 
then they can be marked for the mortise- 
and-tenon joints, which joints are made 
as shown by Fig. 11, saw kerfs being cut 
1g _in the tenons for the reception of wedges. 
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Fig. 16.—Step-ladder 
to be Repaired. ; 
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When the frame is set and levelled off 


to fit nearly ‘against the bracket piece, 
and hinged with strap hinges.. These 
should be put on with the round of the 


hinge joint let into the wood, and it may 
II BAe , 
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Fig. 18.—Strengthening Repaired Step-ladder with 
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be necessary to’ countersink the screw- 
holes at the other side. The reason for 
this is that the finished step-ladder is 
made to stand flat up against the wall 
when not in use, as in Fig. 3, and in 
time the round of the hinge joint would 








se 


- Corner Struts 





Fig. 17.—Method of Dowelling New Pieces at Feet of 


Old Step-ladder . Rt 


wear a deep mark in the wall. The ropes, 
which are of window sash line, should be 
about 2 ft. 3 in. long to give a splay at 
the foot of about 3 ft. 6 in.; they are 
passed through holes bored just below 
the third step, and knotted on the outside 


€ 
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of the framing. The foot ends must be 
cut to fit the floor, to stand level, and to 
get the steps level. 

Any nail holes or defects should be filled 
up with putty and three coats of paint 
should be given, allowing a day between 
each to dry and several days afterwards 
to harden. The paint should be well 
stippled into the end grain at the foot 
ends. The painting is necessary to pre- 





+, Fig. 1S Pasting Step-ladder for Levelness 


serve the wood as well as to improve the 
appearance and to, provide a washable 
surface. It is a mistake to leave un- 


‘painted steps exposed to rain, wind, and 


sun, as is often done. 
A Detachable Shelf.—This is a great 


convenience on a step-ladder, either for 


@ workman using tools, or for the wash- 


bowl and chamois leather for cleaning 
windows, ete. The one shown in Fig. 12 


is simple to make, and when not in use’ 


may be hung on the back rail as in 
Fig. 13, or a hole could be bored in it to 
hang on the wall. It is made from a 
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piece of board 1 ft. 2 in: long by 1 ft. © 
wide by } in. thick, cut to the shape 
shown in Fig. 14. A batten is glued and 
nailed across even with the back edge 
to give strength, and a piece ~ in. wide 
and the thickness of the step is “clued and 
screwed on the front edge ; then a piece 


ns , ~witvess 


‘1 in. wide by +} in. thick is glued and is 


screwed on as shown. It will then hook ~ 
on to the front edge of the step, and a ~ 
wood turn button, with the ends bevelled 
in, is screwed on to turn against the back 

edge (see Fig. 15). A similar arrange- 
ment could be fitted to any existing step- 
ladder. - 


REPAIRING A STEP-LADDER 
There are probably as many rickety | 


~ steps in general use as there are safe ones, 


and it is advisable that they should be 
repaired without delay. An example is | 
shown by Fig. 16, which is a photograph _ 
of what is left of a cheap step-ladder — 
after about three years of use and neglect. 
This kind of step-ladder, being nailed in 
every joint and manufactured for cheap- 
ness, is not very strong to begin with; — 
but had it been strengthened with a few 
extra nails or screws and painted it would | 
not have reached its present condition for ¥ 
many years. The back frame and top — 
step have been completely broken up and | 
thrown aside. It is very loose in all the 
step joints, somewhat split and rotten ‘4 


at the foot ends (owing to absorbing wet 


from the ground), and was thought to be* 
not worth repairing. Considering, how- — 


ever, that a new one of the same make _ 
would get into pretty much the same con- _ 


ve ie! 


_ dition, it is decided to repair and i improve - 


eS 

this one. | ag 
First the joints are extra “skew” — 
nailed, and a new top step with rounded — 
edges and corners is made and securely _ 
nailed on. The bad foot ends are cut off q 
AOU and new pieces jointed on with — 
3-in. dowels in the manner shown by — 
Fig. 17, this illustrating the Steps gripped 
in the bench vice for-convenience in work- — 
ing. When these are well glued and | 
knocked up close, two pieces of 4-in. wood | 
are prepared to fit from the lower side of — 
the first step to the foot end, and ‘are 
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well glued and nailed across the joints test the steps for levelness, a bar of wood 
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on the inner side. . : 

To give extra strength and rigidity, two 
corner struts (cut from a piece of blind 

roller) are well fitted, glued and nailed 


as shown by Fig. 18. <A back frame is— 


made with mortise-and-tenon joints, as 


_ previously described ; but in this case it » 


is not necessary to reverse the hinges, as 
the rounded edges of the top step over- 
hang. Next the steps are levelled. To 


. 





Repairing Gas-meter Brackets. 
The wooden brackets used to support 
gas meters are often of flimsy construc- 
tion, and are liable to get broken, especi- 
ally if the meter is in the coal-cellar. A 
prompt repair is urgent, otherwise there 





Fig, 1.—Repairing Gas-meter Bracket 


may be an injurious strain on the meter 
“or pipes, giving rise to a leakage. The 


_ part commonly broken is the centre 


portion of the bracket that upholds the 
shelf, which gets snapped off, as seen 
at A in Fig. 1, above. In such a case, 
a good strong repair may be effected in 


is rested on a step (Fig. 19), and the back 
frame pulled out till the bar becomes 
horizontal ; then the feet are cut and the 
stay ropes tied. All the nail heads are 
punched a little below the surface and . 
the holes filled with putty ; and any rough 
splintery corners first. planed and then 
levelled with coarse giasspaper ; finally, 
the ladder should: be painted, and will then 


be much better than when new. 


oon gal 


Two Easy Repairs 


five minutes by nailing two pieces of 
firewood across from the edge of the 


shelf to the back of the bracket, to act 


as struts, as at B and oc in the illustra- 
tion. mi 

Missing Finials of Cornice Poles. 
To replace damaged or missing finials on | 
wooden cornice-poles, drawer knobs of 
suitable shape and diameter may be 
used. They should preferably be of the 
kind furnished with a wooden or metal 








Fig. 2,—Using Drawer Knob as Finial 


screw. If a metal screw, it is only neces- 
sary to start a hole with a gimlet at the 
end of the cornice-pole and to screw the 
knob home; while with a wooden screw, ~ 
a hole just large enough for it must be 
bored, the screw being then well coated. 
with glue and pushed in. Plain knobs 
of the shape here illustrated are effective, 
though in some cases flatter ones look 
better ; knobs carved or otherwise orna-  . 
mented may, however, be employed if | 
preferred. For enamelled cornice-poles, 


* the knobs may be given two coats of 


enamel to match. 





Hoops for mailcarts, etc., can be divided 
into three distinct classes. In the first, 
the frames are of wood, and in the second 
they are of iron. The third is a tacked-on 
hood, which possesses the advantage of 
being draught-proof, and can be adapted 
_ to fit almost any shape of carriage back 
and sides. But it has the disadvantage 
of not being detachable. - Wood: frames 
are those which are made with front 





Fig. 1.—Mailcart Hood 


and back bows of wood. Iron frames 
are those which are built up of metal. 
Wood or iron bows can be used for the 
tack-on hood. Fig. 1 shows a hood suit- 
able for a mailcart, and Fig. 2 a reversible 
hood for a perambulator, which has the 
advantage that it can be used at either 
end of the carriage. Wood and iron 
frames will first be treated. 

Taking Measurements.—The meas- 
urements for a hood frame should be taken 
about 2 in. from the end of the wood- 
work of the cart, as shown in Fig. 3, the 
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Making Mailcart and © 
~Perambulator Hoods 













projecting ends leaving room for canopy _ 
fittings to be fitted. Take a piece of — 
cord, or preferably a tape measure, and, 
after marking where the hood is to be 
fitted, measure round the outside of the 
cart. In an ordinary cart this measure- _ 
ment will be about 39 in. or 40 in. Then | 
measure across from outside to outside, 
which will be about 15 in. or 16in. Itis 
not a good plan to fit hoods right on the — 
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Fig. 2.—Perambulator Hood 


top of carts and perambulators, as it is — 
difficult to prevent draught. Therefore — 
the measurements should be taken about 
14 in. from the top of the body. Next — 
lay a piece of wood across the top of the — 
carriage where the hood is to be fitted. — 
Then take a piece of wood about 2 ft. Sin. — 
long and stand upright on the upholstered — 
seat. The height of the hood can then 
be obtained by drawing a line on the | 
upright piece underneath the piece laid — 
across. This will be between IS in. to_ 
20 in. i ee 
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Me cart, but it should not be too tight. 
_ corners will be nearly or quite square. 
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Making an see Frame for a Mail- 
cart.—In pune an iron frame, take a 
length of ?-in. or 3-in. flat iron 4, in. 


thick, mark off the length round the body, 


~ and’ nad 24 in. extra for the ends to be 


turned. After cutting off the rod, mark 


up 14 in. each end, to form the thimble 


holes, and file away as shown in Fig. 4. 
Now heat the ends, and bend them to the 


habe shown in Fig. 5. The hole should 
be 2 in., and must be cleaned out to that 


size. Fit the bar round the body of the 


The 


Next proceed with the front bow, the 
height of which was taken with the up- 


right piece of wood. ‘Twice the height and 


the width across and 24 in. for the ends 


will be the length required. Bend the 


ends as was done for the back bow. 
Then set out, on a piece of l-in. board the 


width of the cart, a template as shown 


in Fig. 6. Mark the corners with the 
compasses opened to 24 in., and cut away 
waste wood. Then bend the front iron 


round this, to form the corners. 


The inner bows are made from {-in. or 
;;-in. round iron. The first bow is the 
the second is 
1 in. higher. Bend round the ends, and 
flatten to about } in., leaving a clear 
hole, as in the front and back irons. 

Two brass hood thimbles are now 
required. Pass one through the front 
iron, then through the first bow, then 
through the second, and finally through 


the back iron, open out the end of the 
thimble, and the ironwork is held together. 


Do the same on the other side. Next 


3 . drill a }-in. hole in the centre of the back 


iron, also drill a =3,-in. hole 8} in. from 
the thimble on each side of eat bow, 
and rivet in two hood-joint pins. Place 
a hood joint on one pin and stand the 
frame upright. Then spread the frame 


open (the two bows can lie flat), 


the upright, mark with the loose end of 
the joint where the back iron pins are to 
go. Drill holes, rivet in the pins, and 
the frame is complete. 

Making a Wood Frame for a Mail- 


cart.—For a wood frame make the two 


and 
when the front iron is about 7 in. out of 
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aes as for an iron frame. ‘Take a length 
of 3-in. by 8-in. ash, the size of the front 
iron, less the 24 in. for bending the small 
‘irable hole, and mark where the corners 
will come. Bind a piece of flannel round 
the mark, and lay on the top of a vessel 
containing boiling water, letting the 
flannel come as much as possible in 
contact with the water. The water will 
be taken up by the flannel, and the wood 
will soon: be in a condition for bending 
round the template (Fig. 6). Tie with © 
string and leave to dry. 

The back piece can be bent or made in 
three: pieces, fixing the corners. with two 
angle plates inside. Make four plates 
similar to the ends of the front iron in 


the iron frame about 6 in. long. Drill for 


screws, and screw on the outside of the 
bows. Then use the thimbles as in the 
iron frames. The hood joimts for wood\ 
frames are screwed on, the 4-in. hole 
through centre of back being “necessary 
as before. 

Frame for Tabk von Hood.—Tack-on 
hoods require the same bows, etc., but 
no back iron. Simply the front bow and 
two inner bows. 

Perambulator Hood.—The frames for 
the hood of a perambulator can be made 
of wood or iron. The size must be taken _ 
from the centre of the body, and this 
measurement determines the height which 
allows it to become reversible. The bows 
are the same height as the front, and they 
should not differ in height as in a mail- 
cart hood. 

The Lining and the Covering.— 
Materials for hoods include real, but 
common, leathers, fabrics of various 
kinds, rexine and similar artificial leathers, 
American cloth, ete. 

The setting out of the leather cloth and 
lining may be done as follows: Fix on 
the hood joints, tie a piece of string 
round the centre of the front iron, twist 
the end round the first bow, then round 
the second, and finally round the back — 
iron. Now adjust the frame in an open 
position. “For a perambulator adjust all 
at equal distances; for a mailcart get 
the back bow square with the back 
iron, and equalise the distance between’ 


« 
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the first bow and the front iron. Then 
make a chalk mark on the top of the 
frame where the bending begins. Do 
this on both sides. Take a sheet of 


stiff paper, and pass down behind the | 


hood joints, cutting the paper at a a where 
hood pins come. Then fold the paper 
round the iron at the bottom and front. 
Do not go beyond the corner of the 
back iron. Fold paper to the depth of 
14 in. inside, and fasten it to the frame 
| with pins. Trim off the paper on the top 
level with the chalk mark on the top of 
the frame, and cut up the paper at the 


back. This should give a pattern as_ 


in Fig. 7. Then hollow out the pattern, 
as shown by the dotted lines, to a depth of 
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fine cord, and machine up. When stitch- 
ing up the leather fold the piping in and - 


sew all together. The piping will show 
on the outside when finished. 

Attaching a Hood. 
the hood begin about half-way down the 
bows, and bind a strip of lining round 
until the opposite side is reached.- Fasten 
the loose end by tacking. These strips 
should not. be wound thick. Take the 
lining and suspend inside the frame. 
The seams of the lining must be stitched 
to the material wound round the bows, 
seeing that the lining is central. Then 
sew across the top of the bows, making a 
stitch about every 2 in. and taking up 





the lining. Do not pull the stitches very - 





Fig. 5.—End of Rod 
Bent 
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; sf . Fig, 4.—End of Rod 
Filed 
























































Fig. 3.—Position of Frame 
on Mailcart 








Fig, 6.—Template for 
_ Bending Front Bows 





Fig. 7.—Pattern for 
Mailcart Hood 








} in. in the centre. Measuring across the 
top of the frame on the chalk marks will 
give the width of the back. The length 
can be obtained by measuring round the 
frame, allowing 3 in. on the length. Cut 
out two of the side patterns in leather 
and one piece for the back, which for 
this design of hood is a straight piece. 
Fig. 8 shows the method of cutting from 
one piece of material. 

Linings are of several kinds of material 
—cashmere, twill, cloth, serge, sateen, 
flannelette, etc. Whichever is used, cut 
_as for the leather, but allow 1 in. on the 
width of the back. | 

The hood leather can be stitched plain 
or piped; piped hoods look best. To 
make the piping, take a strip of leather 
about | in. wide, fold over on a piece of 


tight, just bring the lining up to the 
ironwork. Next pull the leather’ over 


‘the framework and adjust centrally. Fix — 


in position by turning over the front and 
back irons, 
through the seams outside, two at. the 
front and two at the back. 


The following is another method of 


fixing the hood, which should be extended, 
with both joints fixed on. Pull the bows 


up into the corners of the leather, and © 
pass the leather down behind the hood — 


joints (the leather must not be cut as for 
paper pattern). 
at the joints opposite the thimbles and 
pass a pin through each side of the 


thimble hole, turning in the leather. 
Work from the seam at the. bottom of : 


the back, pulling the leather and Fasten eae 


and passing a stout pin~ 


Then pull the leather — 
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Then do the other side. 


about every 3 in. until the top is reached. 
Pull out all 
creases and wrinkles; the leather will 
stand plenty of pulling. Should a wrinkle 
be obstinate, loose back the joint, pull 
the leather tight, and, while holding 
round the iron, tighten up the joint. 


This will prove effectual if properly 


\ 


. and fasten. 


done. 
~ When a-good fit is. obtained at the 
sides, mark by piercing where the hood- 
joint pins will come through, slacken out 
the joint and pull-over on the pin. 





Fig. 8.—Cutting Material for Mailcart Hood 


at this spot, to: prevent tearing. Then 


replace the joint and expand. When 
this. has -been accomplished, split. the 


leather up at the bottoms until it clears — 


the thimbles, and fold in the ends as in 
Fig. 9. “Now pull the back leather tight 
Turn over the hood and pull 
out the lining, pulling moderately tight, 
and fasten. The pins used should not 
come through the leather; the lining 


should be folded neatly up, to the inside | 


of the front of the back iron all round. 
Next stitch on ali together, only just 
showing the stitches on the outside, 
making a stitch about every inch. Pull 
tight in sewing, and remove the fastenings 
as proceeding. 

No stitching is required in a wood 
frame beyond the lining, the whole being 
fixed with tacks. Go through the same 
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Be. 
careful to place a pin through the leather 
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process in stretching, etc., only fastening 

with tacks. Trim off the leather and — 
lining after fixing, and cover with gimp. 
Plates for screwing on the hood by 
means of brass thumbscrews can now be 
secured to the cart, fixing an ordinary 
screw through the +-in. hole drilled in 


the back of the cart. 


For a tacked-on hood fix the three. 
irons to the cart first, adjust the bows 
at the proper angle, and cut out the 
pattern. Stitch up and fix to the bows, 
as for iron and wood frames, except that 
the leather is only fixed to the front i iron, 
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Fig. 9.—Method of Turning-in 
Leather of Hood 


and that only temporarily. One end of 
the hood joint is screwed to the cart by 
a round-head screw. 

Now tack both the leather and lining 
round the cart. Then trim off any 
surplus material and cover with gimp. 
Then stitch or tack round the front. I 
it is not free from creases, etc., advance . 
the hood joints a little. 

Re-covering Hoods.—To re-cover the 
hood of a mailcart or perambulator remove: 
the old leather and untack in sections. 
Use one side and back as a pattern, and 
cut out. If for a wood frame, allow 
1} in. extra for pulling over, which will 
be trimmed off. Stitch “up and fix as. 
described above. 

All the necessary metal fittings for 
making these hoods can be obtained from 
an ironmonger. 


‘ —In 


Fixing a Close-fire Range or Kitchener. 
Fig. 1 is given a front view of 
a close-fire range or kitchener, with 
a left-hand oven A, ‘side., boiler: 8, 
fire c, drawing-out fret D, ash-pan 8, 
soot-doors F, of which there are three in 
the back covings, one below the oven, 
and one in the hob, directly over the side 
- flue of the oven, and which is not shown ; 
dampers G,-and vent damper and beerer 
H. Fig. 2 shows the formation of the 
flues, connected with the range. 
from the fire, the oven flue goes across the 
top of the oven, under the hob, down the 
side next the jamb, thence under the oven, 
and round to the far side of the feather J, 
and afterwards up the back to the damper 
G. This should in‘every case be tight- 
fitting, with no space for air passing when 
closed, otherwise the control of the oven 
‘is not as it should be. 

The boiler is usually side heated, with a 
perforated, protecting plate L, but some 
are fitted with a collar, to give a hot-plate 
flue. This collar is just the width of the 
opening which is in the hob for filling 


water, extends about 2 in. down, and 


usually has an aperture left in it, to take 
off steam from the boiler. 
flue goes across the top of the boiler, all 
round the collar, and up the back of the 
coving as shown. The direct flue to the 


chimney goes straight back from the top_ 


of the fire, close below the hob joining 
plate, if the latter is thick enough to 


stand the heat, but if not, thin brick 


Stoves and Ranges: Fixing, 
| Remedying and Improving 


Starting 


The hot-plate . 








should be laid along the top of the flue 


as a protection, then up behind. 
Fig. 3 is a plan of the ash-box, and the 
flue under the oven, with the feather, or 





oven rest, indicated. The brickrestunder 


the oven next to the ash-pit, and the up- 
right flue behind the oven, are also shown. 


Fig. 4 is a plan of the range, with the 
showing the oven, with — 


hobs removed, 
the side brick in position next to the fire, 


and the hob packing N across the front i's . 


and back of the top of the oven, to prevent 
the drawing of cold air. The fire-grate is 


shown in position, and the sloped brick _ 
back of the fire and the direct flue are- 


indicated. The collar is shown, with the 
hob packing round the top of the boiler, 
forming the hot- plate flue. 


When fixing, it is best to set in the oven | a: 


joining. Holes are cut in the jamb for the 
projected parts of the hobs, which keep 
the range from “ travelling”? out. When 


this is done, and all set straight, the level 


of the hobs from front to back should be 


seen to, and the feather below the oven 
either packed up or cut down into the 
-hearthstone, as required. : 

If side covings are required by the 


customer, and supplied with the range, 


the best plan is to level the hobs to suit — 


the side coving and jamb-moulding, mak- 


ing the latter lie hard on the stone jamh. 


See that the boiler hob and joining hob 
at the back of the fire get into their places, 


as if not properly measured the range may © 
248 ne oe 
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front and hob, the boiler front, and fire — 








_ nave to be cut into the jambs on either 
side, or both sides, of the fireplace. This 
done, mark the position of the oven front 

on the hearthstone, and remove every- 
_ thing. except the oven and oven front. 
Lay with bricks below the oven to the 

level of the soot cleaning door F (Fig. 1), 

and fix the side of the ash-box, as shown 
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in Fig. 3, hard against the bottom of the 
oven. 

Next, against the side of the oven 

-feather, and behind the oven, start the 

_ brickwork, as in Fig. 3, to form the oven 

flue. Gradually slope if required, so that 

the flue is directly below, and the area the 


same as, the dampers at the hob level. | 


_ Watch that the position of the oven has 
not altered, and build up to the level of 
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the damper frame, first seeing to the 


correct distance back required for the 
back covings, and leaving room for a 


‘mortar bed. Refix the boiler and fire 


fronts, and set in the ash-pan. 

~ Build the bricks round the pan, and 
against the boiler front, to form a rest 
for the boiler, the level being got from 








Fig. 2.—Flue Formation for 
Close-fire Range 








| 
Figs. 3 and 4.—Horizontal Sections at Ash-box and Hob Levels | 


the hole left for the draw-off cock. Re- 
move the ash-pan, and build up to the 
level of the bottom grate. If required, 
project the brickwork below the grate 
and above the pan, so that the grate is 
against the brickwork, and at the same 
time carry up the oven flue. Leave holes 


if required for the draw-out fret in the 
brickworks * 9% 


Now put the boiler on its bed, and after 
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seeing that it is in its right place, pack in 
next the jamb and behind the boiler. The 
hot-plate flue over the top of the boiler 
can next be fitted, and also the hob pack- 
ing over the oven. After this the back 
of the fire and the direct flue can be 
formed; the hobs being bedded down, 
when the round corners of the fronts have 
been built up airtight. The back of the 
fire should be sloped off, to suit the brick 
supplied to place against the oven, and 
the latter should be bedded against the 
oven plate. 

The work is now at hob level, and the 
flues should now be all directly below the 
_ dampers, and of the same size as they are. 
Build up and fix the oven flue, fixing the 
damper securely, making it airtight, with 
a mortar joint between the covings and 
the bricks. 
hot-plate flue, and this leaves a bed for 
the middle plate in the covings. This 
should always overlap the others, and 
should be screwed up, with the damper 
screwed on. Set a brick alongside each 
of the dampers, and slope off so that soot 
cannot rest. 

The skirting shown at K (Fig. 1), or the 
' side covings, as the case may be, are now 
put on, mortar being bedded along on top 
of the hob to make it airtight. The vent 
damper follows, and should be fixed 
tightly to the lintel, the bar being rested 
on the jambs ; and in order to save sagging 
in the centre, the latter should be bent 
upwards before being set in. This finishes 
the building in, and the odd loose parts 
can now be put. in, and the flues cleaned, 
ready for firing. 

The writer has tried several kinds of 
mortar for this work, and finds that the 
_ best is a mixture of common clay, soft 
sand, and a little hair, ground in a pan 
mill. This surpasses both fireclay and 
mortar in this class of range. 

Fixing an Interior Grate.—The front 
of an interior grate is usually from 16 in. 
to 22 in. wide, and the height varies ac- 
cording to the size of the fireplace. Fig. 5 
shows the grate a in position, with ‘the 
tiles B set on both sides and across the 
top. These latter are set behind the edges 
of the grate, and also behind the wood 


~ 
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Follow similarly with the 
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check o, which is sécured to whe jamb, and 
has a bevelled joint at the two inside 


angles D. The fire-grate front E is re-— 
movable, as is also the ash-box front F. 


“A brick back G, sometimes in one piece and 
often in sections, sits on the bottom grate, 
and the canopy H overhangs the fire. 
Fig. 6 is a sectional elevation, with the 
tiles, the grate front, and the brick back 
removed on the one side marked J, to 
show the brickwork in elevation. 
other side K is shown the brick back (se- 
cured to the front by oes iron bands), _ 
along with the two 14-in. by 4-in. tie- 
bars L, which are fixed 0 the band at the — 
top, and the back of the iron ash-box at 


the bottom. The bottom grate m lies on 


the top of the ash-box, or stool, as it is 


sometimes called, Haak has a chook Ne 


raised round to hold the brick back in 
position. 


as shown at P. 
A 3-in. by 4-in. flatebar iron is carried ~ 
across, aS indicated at R, to carry vee 


On the - 





The building behind is sloped 
at the back and side from o, une damper, 


packs which form the ground for the : 


tiles which cover the front. These bricks 
should be wedged hard up to the lintel. 


io. 
; 
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Fig. 7 is a plan taken just above the Fe 


bottom grate, showing the brick back 


resting thereon, the tie-bar built in, and — 


the front, tiles, and fire-grate in position, _ 
with the tile hearth indicated in partes: 
while Fig. 8 is a plan taken at the ‘toned 


without the damper, showing the back — 
building sloped off, to keep soot from 
lodging. The hood is also shown Ot tho i 


ing, and the forward projection of the 
brick back over the fire. 
Great care should be taken in the fixing — 


of the interior so as to show the same 


size and bevel of tilework on each side. 
To get this the. grate must stand exactly 


plumb. The first thing to do is to lay the 
hearth with the tiles, and these should be ~ 


thoroughly soaked in water beforehand. 
If the hearth is sunk—that is, finished — 
flush with the floor—a good plan is to check — 


a part out of each end of a straightedge Ofs 


the thickness of a tile. 


the mortar the sunk part of the straight-— q 


edge resting on the floor allows of the 


correct sinking being left for the tiles. 
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Tf a hearthstone is already in. position 
and a tile hearth has to be laid on, the 
hearthstone should be cut to form a key 
for the cement. Two short pieces of wood 
¥ in. thick, laid on the floor alongside of 


__the stone, give a level bedding in draw- 
ing off the cement. When well set the 
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The tiles should be laid perfectly level 
behind the check c at the jamb, or if there 
is no check, then against the jamb, and 
also behind the edge of the interior front. 
When all is tiled, pure cement should be 
rubbed into the joints to hide any un- 
sightliness. 





Fig. 6 


Figs. 5 and 6.—Front Elevation and Vertical Section of Interior Grate 
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hearth should be protected, and then the 
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tiles suits the panels. 
-arily in this position and build solidly 
‘behind and at the sides, leaving sufficient 
“space to allow of a rough coating of cement 


‘bars should be well secured, and care 


_ grate may be laid on. 


Set the front to the correct position, 
and, if possible, so that a multiple of half 
Secure tempor- 


plaster for bedding the tiles. The tie- 


should be taken that the grate is not 
pushed out of its place. 
of this is desirable, and usually pays in 


_ the end. The damper supplied with the | 
grate should be carefully looked after and 


securely fixed in its place, after which the 
back and sides are sloped off as at P. 
The front can now be built up, the bar 


_ R (Fig. 6) being put in and the brickwork 


built over it hard against the lintel. Next 
plaster the brickwork roughly with a good 
rich coating of cement mortar. 

In starting the tiling the joining across 
the top of the fire should be looked to and 
also the finish at the top, and if required 


the cut tile should be laid at the bottom. 


4 


Frequent testing - 











Fig. 8.—Plan of Top of Grate, Without 
Damper 


- Sometimes the panels are supplied in 
one piece and built in with hooks to hold 
them in position, and in this case the 
interior front is laid in position along 
with the panels. The position and shape 
is then marked on the hearth, after which 
the grate is taken out and the panels built 
up behind”as fixtures. The back of the 


- 
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interior grate can. isp be. built up to 
the level of the first tie L, or the hooks 
as in some cases, and the grate then 
set in. 

One objection to this style is obvious : 
the builder cannot see his work, and con- 
sequently it is sometimes rough, and, 
working loose, fails to hold the ties, and 
the interior being so left, is pushed. out 
of its place by the dry mortar falling 
clown. behind. 


WHEN THE COOKING RANGE GIVES 
_ TROUBLE 
It will be found that there are general 
working principles possessed by all cook- 
ing ranges alike, and in almost all cases it 
is the proper understanding, or else the 


neglect, of these that brings about suc- 


cessful working or failure. 

Sluggish Draught.—The rather com- 
mon complaint that a range lacks draught 
has led, in not a few instances, to a belief 
that the range—in make or structure—is 
accountable for the draught or air move- 
ment. It is exceptional for a range chim- 
ney to be wanting in draught, and, as a 
general and almost universal rule, this 
type of chimney has a draught more or 
less In excess of what is needed for the 
proper working of the range. When a 
want of draught is apparent at the range, 
it is not the fault of the kitchen chimney, 
except in comparatively rare cases. Other 
chimneys may occasionally be found slug- 
gish, that is, with a rather slow up-draught, 
but the kitchen chimney is seldom wanting 
in this respect. 
to make some kind of test of this (when a 
range draws badly), this being done by 
opening the sweeping door in the covering- 
in plate—the high horizontal plate at the 
extreme top of the range opening, which 
closes in the mouth of the chimney— 
thrusting in a large handful of straw or 
loose paper, and lighting it. It is highly 
probable that this material will burn 
furiously and with a roaring sound, some 
part of it perhaps ascending the chimney. 
‘This indicates a good draught. It is also 
possible to form an opinion by opening 
the door in the covering-in plate just 
referred to—opening it just a-little and 
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or paper test, however, makes the strength, : 
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with, the choking of flue ways round a 


However, it is a good plan - 


of a modern range or kitchener requires — 


gases to travel quite horizontally from the 9 
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holding the flame of a audi there and | 
seeing how the draught draws the flame — 
through the narrow opening. The straw 


or poorness, of the draught more obvious 


and convincing. 

If a range appears to fail Chrongh want 
of draught, it is plainly a case of the 
chimney draught not pursuing a proper 
course through the range. There is a | 
waste or loss somewhere, or else the flue — 


‘passages in the range are choked. ; 


Choked Flue Passages.—Taking this 
defect first as being the more easily dealt 
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range may be due to narrow construc- ' sf 
tion, but this is very rarely the case, and * 
if a’ stoppage exists it will probably be e 
due, to a collection of soot or debris fallen a 
down the chimney, or a displaced brick. — 
Any of these ean be readily traced, as a © 
rule, and the obstacle cleared away. , ¢ 


Air Leakages. a 





The more commonand | 


_ quite general cause of sluggish draught in 3 


or through a range, when there is a good 
draught in the chimney, is the existence of — 
leaks in the form of fissures, holes or aad 
sound places around or in the range. d 

What may be considered as a golden — 
rule in fixing all close-fire ranges or 
kitcheners is to ensure that all the dranighs q 


















the fire. 
There is a sufficient andes constant a 
draught in the chimney, and the air of . 


the kitchen; therefore, ensure that ite & 
takes one route only, this ee to ne 


There must be no cracks or ill- aad eal 1a 
around the range, no missing flue doors or Ag 
holes by which air can get to, the chimney % 
without going through the fire. es 

It will be understood that the design — 


a good draught to operate it. The ovens — 
and hot-plate require the flames and heated _ 


fire along the top of the oven; then they — 
have to pass downwards, descending the ~ 
outer side of the oven, then’ horizontally © 
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again under the oven, bafine they ascend 


_ to the chimney. This is all contrary to 


ally, and a 


what the flame and heat would do natur- 
keen current of air of some 


_ strength is necessary to carry flame, gases, 


and smoke swiftly round the ovens as is 


necessary. 
To discover leaky places, a candle-flame 
can be held at any suspected spot, and it 


_ will at once be seen if air is passing in by 


its carrying the flame withit. These leaky 
places may have come since the range was 


fixed, or may have been left by the fixer 
—for fixers do not always understand the 
necessity of making everything air-tight. 


The common places are up each side of 


‘the range, between range and mantel - 


jambs, also around the covering-in plate 
at the extreme top. Sometimes the door 
in this plate fits badly, while occasionally 
a flue door in the lower part of the range 
is missing. In any case, the leaks must 
be ‘discovered, and then be stopped. 
About the worst case of leakage, and 


- entailing the most work to remedy, is when 


the brickwork at the back of the range— 
that forming the brick-flues—is beginning 
to perish. The brickwork around and be- 


tween the flue passages is intended to 


-mortar. 


prevent flue from leaking into flue, also 
to keep the flues sound with the metal 
parts of the range. In course of time the 
heat causes the brickwork to perish some- 
what and to become unsound, and then 
one remedy is to take down the back 
plates of the range—the covering plates— 
and re-bed them on the brickwork with 


done; whether, for example, the range 
must be re-set with new brickwork. The 


latter is a last resource, and not often 
necessary. 





Surplus Draught.—It may occur to 
some that they have seen ranges: doing 
good work although there has_ been 
obvious air leakage, and this, when it 


_. happens, raises a doubt as to the necessity 


of sound fixing. As mentioned earlier, the 
draught in a kitchen chimney usually 


- exceeds that required by the range, more 


ey : 

2 2h e 
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or less, and the writer has on several 
occasions seen ranges cooking properly 


When these plates are down it — 
will be seen if something further must be. 
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although the leaks have been such as 
would be fatal to most ranges. It simply 
amounts to this—that when the chimney 
draught is very excessive in strength and 
volume, the range can afford to lose some. 
This, however, is no reason for careless 
or leaky fixing as a general, thing, and 
the majority of ranges are reduced in 
efficient working to a marked degree by 
quite a moderate leakage of air into the 
chimney. Ranges should be soundly fixed, » 
air-tight, and if the draught is excessive 
the dampers—which are ‘provided ex- 
pressly to correct this—should be oper- 
ated. If unsound fixing is to be allowed, ’ 
who can say how much unsoundness is 
permissible for any particular chimney 
remembering that no two chimneys can 
have precisely the same draught in them ? 
They all differ, by little or much, though 
practically all have more than what is 
needed. : 

Portabie Ranges.—The portable range, 
requirmg no brickwork and having its 
flues all within its own metal casing, 
suffers considerably by air leakage,, this, 
of course, interfering with its efficient 
working. It might be thought that an 
iron-flued range would be free from this 
failing, but it is not so. Sometimes it is 
that the fixer, understanding that no fix- 
ing is needed in the sense that he under- 





stands fixing, is particularly careless in 


connecting the range with the chimney, 
while more frequently there is consider- 
able leakage through the range being put 
together badly (if it is put together by the 
fixer), or having its parts shaken loose 
in railway transit. ; 

It may always be assumed that a port- 
able or self-contained range has its iron 
flues properly arranged as to size, direction, 
and. area, as no one can settle such points 
so well as the designer and maker of the 
range. Consequently, if such a range 
does not ‘‘ draw ” well, it will, in nearly ~ 
all cases, be due to the draught in the 
chimney not drawing its air through 
the. fire-box. In other words, there is 
leakage or air entrance somewhere be- 
tween fire-box and chimney. 

Portable ranges have been seen simply 
placed beneath a chimney opening, with — 
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a 3-ft. length of flue pipe to discharge 
smoke into the chimney, the chimney 
opening around the pipe being clear and 


-unclosed. Of course, the opening must — 


be closed in by a plate made air-tight all 
round its edges and the hole in the plate 


where the smoke pipe passes through | 


must be a tight fit. No air must go into 
the chimney without first passing through 
the fire. 

If a portable range is delivered in parts 
which have to be screwed on or together 
by the fixer, the joints where metal comes 
against metal require to be made sound, 
and the material used for such joints is 
ordinary glazier’s putty. To make a good 
job, the surfaces which the putty comes 
against should be rubbed over. with oil- 





Fig, 9.—QOld-style Fire Grate Converted for 
- Slow Combustion 


paint, but this is sometimes omitted. A 
portable range should be examined to see 
if all joints appear sound, and, where 
necessary, putty should be used to make 
the range an air-tight box. If a newly 
fixed portable range draws badly, although 
the fixing appears to be correct, it is then 
reasonable to suspect that the joints are 
unsound, a matter that can be quickly 
tested by watching the movements of a 
candle-flame held against them. 


INCREASING —§ EFFICIENCY OF OPEN 
GRATE 


There still exist at the reat time great. 


numbers of fire grates of old design, con- 
tributing only a very small percentage of 
their heat to the room, while the larger 
part goes upthechimney. While there are 
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SO ‘many varieties of ‘modern grates on the. 
market, all much more efficient than the 


old types, it will be found that the actual — 


improvements which they demonstrate lie 
in two things, namely, the shape or rather’ 


the arrangement of the back-brick, andthe ~ 


provision of a means of ensuring slow com- < 


bustion ; there are minor improvements. 
also, but chiefly in detail. If an.old grate 


is altered, as it can be, in these two ways, — 
it will show a most marked difference in © 
effectiveness, -and may even be made equal 


to some of the newer, kinds. 

The old register orate consisted mainly _ 
of a fire-box having a grate at the bottom, 
bars in front, and a brick. at the back. 


The alteration to be suggested is to close — 


in the space under the bottom bars by 
means of an iron plate or strip, in front, 


“i 


reaching from the lowest front. bar to thou e 


hearth. This plate is known as an “ econo-- 


miser.”’ 


: 
¥¥ 


“The plate is shown in Fig. 9 ~ 


just beneath the front bars (see A), having: : 


a knob by which to hold it. 
shown sloping, as is necessary to keep if 
in position if the front bars are quite 


- straight, but if the bars are curved or 


have angle ends then an upright plate 
will do. The intention is to keep air 


_ from passing freely beneath the bottom 


The plate is 


J 
io” 


“t 


bars of the grate, and in doing this—in the _ | 


simple provision of this plate to close in- 


the ash pit—a slow combustion effect is 


obtained. 


a 
4 4 


The greater alteration, and the one that’ 


has the greater heating effect, is to provide — 


d 


a new back-brick. This may entail break- — 


ing away the back casting of the grate, 


leaving the front ornamental one only. | 


The back is then built up with fire-bricks 
as shown. The lower brick B (Fig. 9) is a~ 
simple square slab 3 in. thick, standing ~ 


upright, although in many modern grates 


it is made to slope, the back being against 
the wall at top, and forward about 3 in. 
at the bottom. It is argued that only the 
top and front of.the fire need be of full — 
area and the bottom may be'small. Some 
are so small at bottom that the inner 
erating in only 3 in. from front to back. 


~The most important part is the upper 


brick, c ; it must reach up above the metal — 


canopy or curtain, D, at the front of the | 
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grate, and also it must overhang or lean 
over the fire as shown. The proper slope 
is 70°: 
The effect of the overhanging brick is 
threefold. It prevents the free escape of 
‘the heat and hot gases into the chimney. 


~ Tt deflects much of the radiant heat from 


the top of the fire into the room, as indi- 
cated by the projecting lines sloping up- 
wards ; and as it becomes intensely hot, 


almost as hot as the fire itself, it radiates 


heat to a full useful extent as shown by 
the downward sloping lines. In this last 
- respect, it answers the same purpose as 
greatly increasing the area of the glowing 
‘hot fire. 

The two bricks shown do not complete 
the fire-box, as the sides have to be made 
up. These may be built up in fire-bricks 
(right from bottom to top) or they may 
be fire-brick slabs cut to shape. To be 
correct, these should be quite upright, but 
slope from front to back at an angle of 
45°. It does not matter very greatly. how- 
ever, whether the sides are at right angles 

to the front. or whether they are splayed 
_assuggested. The splay is best, as it makes 
the fire-box of a little better shape ; that is, 


_ wider at front than at back, and keeps it 


at a little more economical size if the room 
_ does not require a big fire. Fire-clay slabs 
of various shapes, and suitable for this 

purpose can be obtained at most oilshops. 


KEEPING FIRES ALIGHT UNATTENDED ‘ 


In bedrooms occupied at night by in- 
valids or aged people .or in day-rooms 
which are only occupied for short periods, 
with empty hours between it is a great 
convenience to be able to keep the fire 
alight for a fairly long period without 
attending to it. The earliest successful 
attempt at reducing the speed of combus- 
tion of fire grates (without noticeably in- 
terfering with their efficiency as heaters) 
“was by preventing all air passing under 
the fire-box and up through the bottom 
bars. The original plan was to do away 
with the bottom bars, and let the fuel rest 
on a fire-brick base, but more recently the 
bottom bars have been used again, and an 


iron plate or casting is_arranged to close | 


in the front of the ashpit, and so produce 


STOVES AND RANGES 
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the same result. It must be emphasized 
that, to get slow combustion, air must be 
prevented from passing under the fire 
and up through the bottom bars. 

The plan about to be described, for get- 
ting a still slower rate of combustion, is 
simply to apply the same principle some- 
what farther; this being to close off the 
front cf the fire as well as the bottom, so that 
air cannot either enter bottom or front of 
the fire, but only pass over the top of it. 
Fig. 10 shows an ordinary type of. fire 
orate, with, below, a bent piece of sheet 
iron, with knob or handle. The iron is 
of such a shape that it may be stood in 
front of the fire to close the front from the — 








Fig. 10. —Fire- Gikte and Plate for Bacuriue 
Slow Combustion 


top fire bax down to the hearth, and when 
this is done, it prevents air passing through 
the front or bottom oi the fire. The plate 
shculd fit as accurately as possible. 
Assuming. that a fire is burning in the 
grate, it can be made up with fuel level 
with the top bar (for little is gained by 
piling it up higher than this) ; then the 
plate is stood in front and the fire left to 
take care of itself. The writer has known 
2 great many instances where a fire so 
left has kept alight twelve hours without 
attention, and after this period the fire 
has been quite worth calling a fire. not a 
few hot cinders. It does seem as if com- 
bustion can be very nearly stayed by this 
means, yet the fire does not go out, and 


256 


gives off appreciable warmth all the 
time. 


FIXING AN ANTHRACITE STOVE 


In fixing an anthracite stove, there is one 
rule to be observed that is common to all 
stoves, this being to give it the chimney 
to itself, and to connect; it to the chimney 
in an air-tight manner. It is requisite to 
work to the rule that all the air that goes 
into the chimney must first go through 


the fire, and not find leaky places ‘or. 


erevices due to unsound fixing through 
which it can get to the chimney without 






Sheefiron 
ie Closin 22 -172 


plalé 


\ 


passing through the fire. 
however, be qualified a little farther on. 
but as regards the actual fixing this rule 
must be observed. 


‘should be, and if the whole pull of the @ 
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the opening with sliding- door, shown in~ 7 
Fig. 12, and in section in Fig. 11. pe 

The anthracite stove is made to wake a 
charge of fuel to last many hours without 
attention, and to admit of this, it is fitted 
with a proper draught damper, which cont 
trols the air passing through the fire. But — 
not infrequently due to a little strain, — 
which the stove may receive in transit or 4 a 
from some other cause, the doors and parts _ 
of the stove are not as air-tight as they — 


draught in the chimney is felt on the stove _ 
the fire will burn at high speed, notwith- — 
standing that the damper in the stove may 
be closed. By means of the hole and 
sliding-door in the closing-in plate, the — 
draught of the chimney can be adjusted — 
to suit the stove. | 


> oJ 





a = _ 





Seka Sood ral 


Sheekiron. 
closin rae e. 1 Hate 


‘ 
ae 





‘ ae 

| Hole for. a 

eter 2 J 

* 7 

: of a 

3 3 

Figs. 11 and 12.—Cross Section Through and Part Elevation of Fireplace with iy 
Fixed Anthracite Stove, Showing Closing-in Plate, etc. 
This rule wid, It follows that if the stiding door is open 

a certain proportion of the air passing — a 

up the chimney—the draught—will pass 4 

through this hole. while the proportion : 


Fig. 11 shows in section from front to 
back the fixing of an anthracite stove in 
front of an existing fire-grate.- It will be 
seen that the mantelpiece opening is closed 
in—covering the whole ot the fire-grate— 
with a sheet-iron closing-in plate, which 
should fit soundly everywhere, the hole 
for the stove nozzle being cut to fit 
accurately: This gives the air-tight fixing 
as recommended. but it is found with this 
class of stove that provision should be 
made to give an air-leakage into the 
chimney. provided the leakage is under 
accurate control. This is arranged for by 


passing through the stove will be reduced | 
accordingly. It is thus easy to adjust the : 
stove draught with some nicety, while still © i 
leaving it possible for the fire to be- 
hastened or checked by the stove damper. ; 
The sliding-door takes the excessive share _ 
of the draught, leaving the stove with — : 












that which may be termed normal. The — 
working of anthracite stoves is thus im- — 
proved, in fact perfected, by this means. — 

Another use for the sliding-door—if the — 
chimney draught is more than the stove — 
needs, and will permit of the door being — 
opened—is to increase the ventilation of 3 







ee the room. 


$ working with its damper closed down to 
_ a Slow draught, as is usual, the amount of 
air so removed will be very small and 
_ probably insufficient for a room occupied 
by two or three people. The average 
2 chimney is an excellent extract ventilator, 
but not. if it. is, almost. closed at the point 





E TOP « OF ‘WASHSTAND. 


| “it: all the air pane from a 
- room passes through an anthracite stove 
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wlises ie stamie fons the coum," With Hie. 
sliding-door open, -the ventilation will ~ 
probably be equal to that obtained with 
on open fire-grate. The hole, when the 
door is fully-open, might be 6 in. by 6 in. 

~ If-an anthracite stove is to come over. 
a wooden floor, there should be a slab of ~ 
2-in. stone, or an iron tray upside down, 
for the stove to stand upon. 


"Repairing Marble Top of Washstand 


= 
= 
am 
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Ty the following method of repairing 
2 a broken white marble washstand top 
-no special tools are necessary, and the 
_ top can be made, to all: appearance, 


Set 


but it is important to effect the repair 
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ee Fig. 1.—Riveted 
Marble Slab © 


9 


See 


Sa Bpufcre the feseen edges have Been subject 
E. to further damage. | 
Fig. 1 shows the under-side of the slab, 
which is 3 ft. 6 in. long by 2 ft. 7 in. wide. 


and protect it with a sheet of stout 
__-brown paper. A table or bench will be 
__ suitable if the top is quite true. Three 
oe will be heat each fixed at 
o i= 


quite as strong as. before the fracture ; 






_ Lay the slab on a perfectly level surface, . 


right angles to the break, as shown in 


Fig. 1. The pieces are carefully fitted 
together, and two parallel pencil lines ~ 
ruled for each cramp, the lines being } in. 
apart and about 1 ft. long. The cramps 
are prepared from wire nails 4 in. long, — 








“Fig 4, —Section Showing — 
Cramp in Position 


= Ee. AE ae ee or - Rivet = 





3 in. In Haster: from which the head 
: ae point are cut off with a cold chisel. 
The nails are softened by heating in a 
red fire and allowing them to cool, and 
then bent to shape as in Fig. 2, making — 
the bends as square as possible. 
When the cramps are ready, holes are 
marked as in Fig. 3, and drilled with a 
brace and an old reamer, using a little 


7 ge 
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water to lubricate. The inside edges of 
- these holes are kept slightly over the 3 in. 
apart, so that to insert the cramps it is 
necessary to expand them by heating (to 
black heat only), and then gently tap into 
position with a hammer. An old flat 
10-in. file may be used for cutting out the 
chases for the cramps to lie in, turning the 
broken edge of each piece of marble to 
the front of the bench and filing between 
the pencil marks, stopping at the drilled 
holes. When all these chases are prepared, 
the two pieces of marble are again laid in 


position, the cramps heated, and gently 


hammered in. An enlarged section across 
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one of the cramps is shown in Fig. 4, All. 


is now filled up level with plaster of paris, 
and left to set and harden for a couple of | 
The slab is then turned over, and — 
a little plaster of paris rubbed into the ~ 


days. 


crack on the right side. 
No plaster of paris should be put in the 


joimt, or it will not close up properly, and, - 
in time, plaster will show as a dirty line. 


For coloured marbles a little patent 
knotting (shellae dissolved in methylated 


spirits) can with advantage be applied to 


the break just before joining. This is a 
useful tip when repairing smaller pieces, 


such as mantel jambs. 


Cleaning and Preserving Leather Bags 


Restoring Colour of Brown Bags.— 
To restore the colour of a tan-leather bag 
which has faded, wash it well all over with 
a soft brush, warm water, andsoap. Then 
wash again with clean water, and, while 
wet, sponge it well all over with one 
-pennyworth of oxalic acid to a gill of 
water, and continue to rub this in until 
all the stains are out. To give a darker 
colour to the bag, use a weak solution of 
ammonia and water. When this is quite 
dry, it can be well creamed with any 
colour desired. To make it look bright, 
somewhat like brown patent, give it a 
very thin coat ot leather varnish. This 
‘must be put on with a very soft brush, 
and passed over very evenly and smoothly. 

Restoring Colour of Black Bags. 
A leather hand-bag that has worn brown 
can be blackened by sponging it with 
- warm soda water, somewhat strong, but 
used sparingly, and then, when it has 
soaked in, applying a coat of good black 
ink. When this is dry, sponge it again 
and give it another coat of ink. When 
the above has dried in (if it. does not need 
another coat), rub off all surplus ink with 
a damp cloth and apply a coat of stale 





white of egg; an extra coat of this now - 


and then will keep the bag in good pre- 


servation. 
bookbinders’ varnish instead of the egg. 


Removing Ink Stains—To remove 


ink stains from brown leather, make a 
solution of 1 part of oxalic acid in 10 parts 
of water ; 
it is removed, then wash off with water, 
dry, and rub up with a little brown-leather 


polish. There is no way of removing ink 


stains from brown leather without leaving 


a lighter shade at that particular place. er 


In the trade, the method usually adopted, 
if ink stains should get on the leather, is 
to cover the stains with oxalic acid and 


then re-colour the whole of the leather = : 
with saffron and annatto, which must be ae 


a deeper dye than the original. 


Renovating Sheepskin Bag.—In re- e 
novating a black, dull sheepskin bag, 
first wash it with a sponge and warm water 


to remove all dirt and grease; then with 


a sponge saturate the leather with black. 4 


dye, obtainable from a grindery shop; 


when dry, wipe over with an oily rag. — 
Treat the surface carefully, or the face 
of the leather will peel off. Ifthe bagis 





Tf it can be- obtained, use 


touch the stain with this until — 


















of black morocco, wash and dye as before, aim 


but instead of using oil get some “‘ Empire ” 
gloss ; 
brush, and rub the leather briskly. 






place a small portion on a boot — 3 
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Renovating Morocco Bag.—lIf: the 
bag is of black polished morocco or hide, 


‘wash and dye as before, and when the. 
_leather is dry warm it, and with a dry 


sponge or brush apply lightly some special 
leather varnish. © —~ 
Waterproofing Canvas Trunk.—A 
travelling trunk covered with coarse tan- 
coloured canvas may be waterproofed as 
follows: Make up a liquor of 1 lb. of 
yellow soap dissolved in } gal. of hot 


2 r water. Add to this ? gal. of boiled oil 


and + gal. of turpentine. 


gether, and apply. two coats. When 


thoroughly dry, apply a third coat in » 


which about twice its weight of dark 
brown oxide or lampblack ground in oil 
has been well stirred. This may now be 
coated over once or twice with very hard 
black japan slightly thinned with turpen- 
tine, or more cheaply with a good paint 
thinned with best copal varnish and tur- 
pentine. A flat dull surface will be most 
satisfactory for the lettering, which can 
be japanned round or varnished over 
aiterwards ; use white zine thinned with 
crystal varnish for the lettering. | 

Making a Portmanteau Cover.—As 
a protection for a new bag or trunk, or 
as a means of concealing the shabbiness 
of an old one, there is nothing better than 
a waterproof canvas cover or case. The 
illustration shows the portmanteau with 
the cover on. 

A cover for a portmanteau measuring 





30 in. by 28 in. by. 19 in. may. be got out 


of 21 yd. of 60-in. canvas by making a 


seam at the bottom between the battens 


x.. If this is not done, it will take 3 yd. 
Cut the material down the centre. From 
one half cut off a piece 70 in. long; from 
the other half cut a piece 36 in. long. By 
stitching these together they will be long 
enough to reach from A to B, and the seam 
will lie just within the battens near the 
front one. The two corners on the flap a 
must be rounded off, and the other end 
at B turned in and stitched or stuck down 


en 


turn in the top edge as at B. 


Mix well to- 


Tm 


nS - ae 
-s Ss ‘ 


CLEANING AND PRESERVING LEATHER BAGS 29 


with solution. Cut out the space for the 
lock, and stitch a binding round it. Two 
pieces will be required for the ends c; 
these must each be cut 30 in. by 20 in. 
Cut out the spaces for the handles, and 
The handle. 
spaces must be bound round with thin ~ 
leather, and so must the flap piece from 
S to Ss, and the bottom of each piece marked 
D. These should be cut 204 in. by 5 in. 





Canvas Cover for Trunk or Portmanteau 


or 6 in., the depth extending below the 
lid. Stitch two buckles with chapes and 


loops on the front as shown, and then pro- _ 


ceed to fix the various pieces in position | 
on the portmanteau. Draw them tightly — 
in all directions ; see there are no wrinkles, 
and fix them by basting the edges together. 
To go round the edges thus formed, put a 
good basil or thin hide binding ? in. wide » 
in order to cover the basting stitches and 
take in sufficient material to prevent the 
edges fraying out. Two straps 9 in. by © 
1 in. are then stitched on to the top 
flap and the cover is finished. 


Make and 


= Typical. Micrometers.—When accurate 


dimensions are required in the working of: 


_ metals, instruments such as rules, callipers, 
oUG., are of no use, and much more delicate 
means must be employed. With the same 
pair of callipers, for example, two men 


might obtain measurements differing by 


as much as ‘002 in. or even more. “The 
“personal equation ’’ exists, but is not 
such a serious factor, in using a micro- 
meter, the ordinary form of which, for 





‘Fig. 1.—Ordinary Micrometer 


measuring from 0 in. to J in. by thou- 
sandths, is illustrated by Fig. 1. This 


instrument is fitted with a locking ring a,. 


which is given half a turn to prevent the 

~ moving of the spindle when measuring 
~ articles of the same size. ‘It will be under- 
- stood that the measurements are made in 


_ the gap B, between the end of spindle co 


and the anvil D. eos 


To prevent injury. to the SScuhwment 
when in use, and also to enable similar 


-dimensions to be obtained by ~ several 
_ persons, a ratchet stop is fitted to many 
micrometers, as shown at A (Fig. 2). 
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- Micrometers: How to. 





than by turning the barrel. For instance, 






Use T hem 




















When this tool is being hed, gre spindle ef. 

B is screwed forwards by revolving the. 
ratchet by means of the finger and 
thumb; immediately the spindle touches 
the article being measured, the ratchet — ae 
slips and does not allow the spindle to be | Si : 
strained. Another advantage is that the 
spindle can be screwed in or out more — 
rapidly by turning the ratchet stop a 


the spindle may as make one TevO- 





Fig. 2. —Micrometer with Ratchet Stop 


lution each time the chat and PRESS 
is moved ;_ this would not be 80 with the: 
barrel ©. = 

Micrometer screws are rarely made. . 
longer than 1 in., and in order to enable 
a micrometer to measure more than 1] in, eS 
an ingenious method, shown clearly ee 
Fig.- 3, has been devised. When thee 
instrument is being used for measurit 
from 0 in. to 1 in., the sliding bar A is in 
the position shown ; but when measuring 
from 1 in. to 2 in. the sliding bar is pull 
out after releasing the screw B. In orde 
that the a can be set NTS a test 
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soe piece Cc, which | is wate 1 in. in Shatter 
ae! is provided. After pulling out the piece a, 

the test piece is inserted between the 
measuring points; and when the micro- 
> meter registers at zero otek the test piece 
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Fig. 3,—2-in, Micrometer 
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= eeser the points, fe screw B is tightened 
up and the test piece removed. The instru- 


articles from 1 in. to 2-in. in diameter. 
The type of instrument shown by Fig. 4 

is used for measuring large diameters, the 

screw only having a movement of 1 in. 
ee - Standardlength bars A are provided in 
order ‘that the accuracy of the instrument 
may be tested. _ 


=> 
—_ 
ins 
Siz 
as: 
ie - 
See 
= 
= 


= 





E. 








ee An improved micrometer aeseilel with 
= __ a finger ring is shown by Fig. 5. This tool 
x = can be held in one hand, and this method 
= -renders it easy to use. 

The inside micrometer shown by Fig. 6 
ae -is similar in construction to an external 
es micrometer, the difference being in the 
e position of the measuring points 4 and B. 
a an See SiS Ee of this soon of instru- 
; : Fig. 4.—Micrometer for Large Diameters 
& ment is that small holes cannot be mea- 
. sured, owing to the thickness of the points. 
How to Read a Micrometer.—In the 
micrometer shown by Fig. 7, the spindle 4 
Za is attached to the thimble B at the point ©, 
__and-the part of the spindle which is con- 
ae posed Mees the plecvent is threaded to fit 
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ment can then be used for measuring 


a nut in the frame D. The frame being held ~ 


the thumb and finger, and the spindle, © 
being attached to the thimble, revolves 


with it, and moves through the nut in the” 





_ Fig. 5.—Micrometer with Finger Ring 


frame approaching or receding from the 
anvil E according to the direction of 


rotation. 


_ stationary, the thimble B is revolved by | 


The article to be measured is placed= =~ 


between the anvil © and the spindle a, 
and the measurement of the opening © 


- between the anvil and the spindle is 
shown by the lines and figures on the - 


sleeve D and the thimble B. 
The pitch of the screw threads on the 


concealed part of the spindle is 40 to one 


inch, therefore one complete revolution 


of the spindle moves it longitudinally — : 
one-fortieth (or twenty-five thousandths) _ 


of an inch. The sleeve D is marked with 


forty lines to the inch, corresponding to 


the number of threads on the spindle. ~ : 
When the micrometer is closed, the zero 


‘line on the thimble coincides with the ~ 
line which is marked 0 on the sleeve, and” 
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Fig. 6.—Internal Micrometer 


the zero line on the thimble agrees with _ 


the horizontal line on the sleeve. 


Open the micrometer by revolving the — 


thimble one full revolution, or until the 
0 line on the thimble again coincides with _ 
the horizontal line on the sleeve. The~ 
‘distance between the anvil E and the | 


{ 


as the instrument is shown in Fig. 7, seven. 


ee 
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spindle a is then 4; in., or °025 in., and 
the bevelled edge of the thimble will 
coincide with the second vertical line on 
the sleeve. seg of these lines indicates 
a distance of 34, in. 





Fig. 7.—Micrometer Set for ‘178 of an inch 


made longer than the others, and is 
numbered, 0, 1, 2, 3, etc., each indicating 
a distance of 34, in. The bevelled edge of 
the thimble is marked in twenty-five 


- divisions, and the fifth lines are numbered 
_5, 10, 15, 20 and 0. Rotating the thimble 


from one of these marks to the next, moves 
the spindle longitudinally =. of twenty- 


five thousandths, or one-thousandth of an ~ 
rotating it two divisions indicates © 
- two thousandths, ete. 
_to zero, through 25 divisions, makes a 
complete revolution, which, as will be 


inch ; 
Rotating from zero 


seen, is ‘025 in. or ~, In. © 

To read the micrometer, multiply the 
number of vertical divisions visible on the 
sleeve by 25, and add the number of divi- 


sions on the bevel of the thimble from 0 


to the line which coincides with the 
horizontal line on the sleeve. For example, 
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Fig. 9.—Thimble and Barrel Geldbattons: 
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divisions are supposed to be visible on the 
sleeve. Multiply this number (7) by 25, 
and add 3, the number of divisions hota 
on the bevel of the thimble. The micro- 
meter is open to one hundred and seventy- 
eight thousandths (7 x 25=175+3='178). 
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from the name of its inventor) or series ~— g 
Every fourth line is © z 





The Graduation Explained.— The 


readings in ten-thousandths of aninch are _ 
obtained by means of a vernier (so called 


of divisions on the pire A of the callipers 





| Fig. 8 Baral and Thimble of Micrometer 


as shown in Fig. 8. These Brian are 
ten in number, and occupy the same space — 
as nine divisions on the thimble B; for — 
convenience in reading they are figured 1, 
2,°3,4,°5, 6,.7;-8, 9, 0. “The 0-77 is zero 
and ‘‘10.’”? When a line on the thimble 
coincides with the first line of the vernier, 
the next two lines to the right differ from 
each other one-tenth of the length of adivi- 
sion on the thimble ; the next lines differ by 
two-tenths, etc. Fig. 9 shows the gradua- _ 
tions on barrel and thimble enlarged. 
When the micrometer is opened, the — 
thimble is turned to the left, and when a 
division passes a fixed point on the barrel 
it shows the micrometer has been opened 
one-thousandth of an inch. Hence, when: 
the thimble is turned so that a line on the 
thimble coincides with the second line (end 
of the first division) of the vernier, the ~ 
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Fig: 10:—-Vernier Reading for “0003 in, 


thimble has moved one-tenth of the length — 
of one of its divisions, and the micrometer _ 
opened one-tenth of one-thousandth, or 
one ten-thousandth of an inch. When a Be: 
line on the thimble coincides wita the — 
third line (end of second division) of the : ; 
vernier, ue calliper has been opened two os 
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ten-thousandths of an inch, ete. In Fig. 10 
a line on the thimble coincides with the 
fourth line (end of third division of ver- 
nier), and the reading is three ten- 
thousandths of an inch. 

To read the micrometer, ote the 
thousandths as usual, then the number 
of divisions on the vernier, commencing 


.at 0, until a line is reached with which 


a line on the thimble is coincident. If it 
is the second line, figured 1, add one ten- 
thousandth; if it is the third line, 


- figured 2, two ten-thousandths, etc. 


Micrometers graduated to ten-thou- 
sandths should not commonly. be used 
where fine measurements are not required, 
aS in an instrument of this class it is 
important to avoid wear, which would* 
be of comparatively slight consequence 
in a calliper that reads only to thou- 
sandths. 

Heat Effect when Using Migros 
meters.—An interesting experiment to 





prove the expansion of metals may easily — 


A. 


be made with the aid of a micrometer. 
piece of iron or steel, either of circular 
shape or in the form of a bar, can be 
measured so that it easily slips between 


the micrometer points, but yet touches 


both of them. The micrometer should now 
be laid aside for a short time,-care being 
taken that the spindle is not moved, and 
the piece of iron or steel held in the hand 
for, say, five minutes. It will then be 


found that the piece of metal will not go 


between the points without forcing, and 


_ fa long bar has been used it cannot even 


for a few seconds, 


be forced between the points. Now, if 
the bar is immersed in some cold water 
it will easily pass 
through. It thus follows that when ex- 
tremely accurate measurements are re- 
quired, care must be taken to keep the 
articles at a normal temperature while 
being finished. In most engineering shops 
the article being made is constantly placed 
in water, which is kept at a certain tem- 
perature. This enables good results to be 
obtained. 

In the manufacture of delicate measur- 
ing instruments the room in which they 
are made is kept at an even temperature 
and the workmen wear thick felt coverings 
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in order to keep the heat of the body Som 
the work. 

Reading Vernier Calliper.—Fig. 11 
shows the end of a vernier calliper and the 
scale or vernier on a Brown and Sharpe 
internal micrometer or vernier calliper 
(see Fig. 6). On the bar of the instrument 
is a line of inches numbered 0, 1, 2, etc., 
each inch being divided into ten parts, 


and each tenth into four parts, making ~ 


forty divisions to the inch. On the sliding 
jaw is a line of divisions of twenty-five 
parts, numbered 0, 5, 10, 15, 20, 25. The 
twenty-five parts on the vernier corre- 
spond, in extreme length, with twenty-four 





Fig. 11.—End of Vernier Calliper — 


parts, or twenty-four fortieths of the bar ; 
consequently each division on the vernier 
is smaller than each division on the bar 
by ‘00lin. Ifthe sliding jaw of the calliper 
is pushed up to the other, so that the line 
marked 0 on the vernier corresponds with 
that marked 0 on the bar, then the next 
two lines to the right will differ from each 


other by ‘001 in., and so the difference will 


continue to increase ‘001 in. for each 
division, until they again correspond at 
the line marked 25 on the vernier. To 
read the distance the calliper may be 
open, begin by noticing how many inches, 
tenths, and parts of tenths the zero point 
on the vernier has been moved from the 
zero point on the bar. Now count on the 
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'  vernier the number of divisions, until one 
is found which coincides with one on the 


bar, and this will be the number of thou- 
_ sandths to be added to the distance read 
off on the bar. The best way of expressing 
the value of the divisions on the bar is 
to call the tenths one-hundred thousandths 


(100), and the fourths of tenths, or for-- 


tieths, twenty-five thousandths C028). 


“Fig. 13 Fee: ey ee Fig. 12 





Fig. 16. _—The Measuring 
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Figs. 19 and 20.—Clamping Screws 















Referring to Fig. 11, it will be seen that 


_ the jaw is open two-tenths and three- 
quarters, which is equal to two hundred 
- and seventy-five thousandths (-275). Now 


suppose the vernier°- was moved to the 
right so that the tenth division should | 


coincide with the next on the scale; this 


_ will make ten thousandths (010) more — 
to be added to two hundred and seventy- 


five thousandths (275), making the jaws 


to. be open two-hundred and eighty: ae 


| thousandths. & 285). 
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» machine are available. The instrument 
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Fig. 14 
Elevation Show- | ~~ 
Figs. 12 to 14. Three Plevatioas of Homesasts Micrometer oe ing: Pointer Bet =: 





Screw : Fig. 17.—Guide Finger = pn ee a eet gas 


“necessary, and if the latter, a forging, 


thread ; aa the hole D (Fig 14) is tappec 
fn. Whitworth. ous saw cuts E Aad 














“Making a Micrometer =A good micro: 
meter can be made without much trouble, 3 
provided that a lathe and a drilling 


shown by Figs. 12 to 14 will give accurate 
results to ‘001 in. An end view of the 
pointer is presented by Fig. 15. The body 
can be made from a piece of cast-iron or - 
mild steel; if the BeEe a pattern. 1 is a 
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Mild steel makes a better instrument, but 
gives more trouble in working. The hole 
A (Fig. 12) is. carefully drilled and tapped _ 
with a tap ps forty threads per inch 
and which is ;% in. in diameter over th 
‘op of the thread. The hole B is drilled 
} in. in diameter, and carefully reamered. 
to a smooth finish ; the hole o ee 13 
is tapped 4-in. Whitworth — or }-in. fin 


=_ 





* igs. 1B and 14) are to enable the pad or 
= anvil @ (Fig. 12) and the screw H to be 
_ gripped when taking up wear. The hole 
. for the sliding guide piece is as in. in dia- 

meter, and should be very carefully and 

~ smoothly finished. 
_ The measuring screw (Fig. 16)-should be — 
: made from a piece of cast steel, and 

threaded forty threads per inch. Great 
Gare is necessary in finishing this screw, 
- and smooth threads are desirable. The 
head a requires to be marked round its 
a periphery with twenty-five divisions, in 
_ order to be used for -001 in. measurements. 


2 _ Avmilled. edge is also provided to enable — 


it to be easily turned with the fingers. 
_. The screw having forty threads per inch 
. will thus advance 4, in. every revolution. 
~ Therefore, if it is turned one-twenty-fifth 
- of a complete revolution, it will advance 
 za5n In., since 40 x 25 = 1,000. vs 
e=-- The suide finger (Fig. 17) is made of 
2 mild steel, and the point a is hardened 
_ after first being carefully filed to a knife 
ie pee. 
o better be understood from Figs. 

-and 15. 

‘The guide bar (Fig. 18) should be turned 
Sa cast steel, and threaded at one end 
to take two nuts, which grip the lower 

i _ portion of the guide finger. The marks 
Seen in the illustration are Ts in. path, 
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_. A quatnr and cosy ottoman chair, as 
- shown by Fig. 1, can be made from a 
 9-gal., 18-gal., or 36-gal. cask. First 
draw a line round just below the centre of 

the cask, and then one on each side from 
S this line to -the top of the cask, thus 
dividing it into halves. Then with a 
SE knock off the two top iron 
- bands, and take out the top. Saw down 
a the line at each-side to the one below the 





The arrangement of this can_ 
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and they are used for soprustiately ob- 

taining the distance apart of the measur-_ 
ing points. These marks should be put 
on the bar after the instrument has been 
put together. 

The screws (Figs. 19 and 20) should be 
_made from ordinary mild steel, or, better 
still, cast steel. The pad or anvil (Fig. 21) 
should be of cast steel, and afterwards 
_hardened. The guide- finger screw (Fig. 22) 
~ fits into the head of the measuring screw, 
and carries a small washer to prevent the 
guide finger binding when. the screw is 
being revolved. 

When all the parts are finished, they 
should be placed in position, using fine 
emery-powder and oil, especially so in the 


_case of the screw. This should be con- 
_tinually worked to and fro until all rough- _ 
ness disappears and a smooth action is — 


obtained. Traces of emery must be re- 
moved from all parts after they are fitted. 
As wear takes place the screws must be 

carefully adjusted with a screwdriver ; — 
and if the points do not come together 
accurately when the pointer is exactly 
on the-zero mark, the loose pad (Fig. 21) 
must be adjusted. After completion, and 
if the instrument is not in use, it should 
be kept in a specially made box in order 
to prevent any damage resulting from 


knocks, ete. 


Making an Ottoman Chair from a Cask 


centre, which is the height of the seat, 
and then along the seat line. The two 
iron bands that have been removed 
raust. be cut into two, and one-half of © 
each nailed or screwed in its original 
position. The two other bands will also 


require nailing to ensure them keeping 


their position. . | 
The seat must be made Pee SO 
that the well serves as a receptacle for 


: 
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papers, etc. A simple and effective way 
of doing this is to screw five or six 
blocks on the inside of the cask, the 
thickness. of the seat below the sawn 
edge (see Fig. 2). These blocks are of 
hardwood, say oak or birch, about 33 in. 

long by 2 in. wide; and as there will be 
considerable weight on them, they should 
not be less than # in. thick. The seat is 
best framed together with a panel in the 
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boards, as will be seen enlarged i in Fig. ~ 
If the back and the seat are stabbed £ 3 
intervals, and buttons sewn on, it has a 3 
very good effect. .! 

The exterior of the cask should now — 
be thoroughly scraped and . ‘smoothed _ | 
with glasspaper, and, if the cask is in good _ 
condition, with the wood nicely figured, — 
it should be polished; otherwise it is — 
best painted and varnished. The colour, — 
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centre; but if this is too difficult, it 
can be cut to shape from 8-in. grooved- 
and-tongued boards, two clamps being 
screwed. to the under-side. | 
The whole of the cask inside is padded 
down to the seat, as also is the seat. Todo 
‘this the surfaces are first covered with 
‘stout canvas or sacking stretched and 
fixed with tacks round the edges. The 
flock or hay padding is then well filled in, 
and the whole covered with cretonne or 
-american cloth. The outside covering of 
the seat is brought right over the edges 
and tacked to the under-side of the 


= 


of course, should be one that will harmon- — 
ise with the material with which the seat 7 
and back are covered. _ ; 
Instead of the chair resting sohidiy on’ as 
the bottom, it is desirable to screw four. ie 
blocks of wood to the under. side, to 3 
which casters can be fastened, which 


2? 
ee 


make the chair easier to move about. fe 
Another style of chair (Fig. 4) could be — 
made by covering the whole of the out- ~ 
side of the cask with canvas, and then 
fixing neatly pleated cretonne all round, 
finishing off the edges with fancy brass or 
copper-headed nails. i: 
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Tuis chapter will deal with the adjust- 
ment and repair of the modern high- 


tension magneto, a machine which in its 
- most popular form works upon the prin- 


ciple of magneto-electric induction and 


provides the high-tension current. that 
produces, in the cylinder of a petrol, oil, ~ 


or gas engine, a spark between the points 


of the ignition plug. This spark ignites 
_ the charge of explosive gas, and the con- 


+ 


- sequent expansion of the gas drives out 
_ the piston and allows of useful work being 


~ 


--and the mechanism functioning correctly. 


done. The magneto is itself driven by 
the engine to which it is attached, the 
supply of high-tension current being thus 
automatic as long as the engine is working, 


The majority of motor-cars, motor-cycles, 
and up-to-date stationary internal-com- 
bustion engines are fitted with a high- 


- tension magneto, in place of the accumu- 


lator-coil or dry battery-coil or low-tension 


~ magneto-coil system formerly universal. 


Z 


When a fault develops in a magneto, 
there are, unfortunately, no symptoms 
from which the probable cause of the 
trouble can be deduced. The machine 


_ suddenly ceases to function, or it functions 


irregularly (which is almost as bad), and 
that is the beginning and end of the matter 
as far as outward indications go. The 
trouble may be serious or it may be trivial, 


_ but in any case only by a knowledge of the 


machine can it be put right, and the object 
of this chapter is to show the possible 


causes of a fault and their remedies. 


| Magnetos: Their Adjust- 
ment and Repair 


Working Principle.—A brief descrip- 
tion of the component parts and wiring 
of the magneto will be given in order that 
the construction of the whole may be 
realised. No special make or type of 
magneto is referred to here, the under- 
lying principle being the same for all 
magnetos working on the magneto-induc- 
tion principle; but for convenience, as 
being the type most widely used, it is 
assumed that it is a four-cylinder of the 
usual kind. Variations occur in different 
makes as regards details, such as contact- 
breaker, disposition of condenser, etc., 
but they only require a little study. (In 
Fig. 1, p. 268, showing the construction 
of a typical magneto—the Watford “ six- 
cylinder ’’—all the parts have reference | 
numbers, which are explained in the list 
of parts printed on the same page.) 
Electrical knowledge though of assistance 
will not be necessary for the carrying out 
of the instructions here given if those 
instructions are implicitly followed. 

The high-tension magneto consists essen- 
tially of four main parts, namely, the field- 
magnets, the armature, the condenser, and 
the contact breaker. Some means also 
must be provided for drawing the current 
from the rotating armature winding, and 
this is done via an insulated ring mounted 


on the armature shaft. The field-magnets 


vary with the type and design of the 
magneto. _ They are constructed of a 
special steel of great hardness, therefore | 
no attempt should be made to file or drill 
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LIST 


A- 15, ball bearings; A-W, armature winding ; 5 


C-F, cable fairways in distributor block; F-S, 
fulcrum stud for contact-breaker lever ; 
safety) gap; S-R, 3 
breaker lever; 8-7, ball bearing for distributor 
spindle; 3, pole shoes; 5, ball race plate (with 
-fitting for cam cage); 7-H, distance piece be- 
tween. ball bearings on distributor spindle; 
7-F, lock nut for ball bearings on distributor 
spindle ; 
7-J, cap for ditto; 20-J, platinum screw for 


serene 


s SSS 


lever; 20-M, platinum screw for screw carrier 
77-G ; 20-N, lock nut for platinum screw 20-M ; 

20- W, bolt (4 B.A. thread) for holding contact. 
breaker on to magneto; 21-D, carbon-brush 
for pick-up (to distributor arm); 21-E, carbon- 
brush for pick-up (from slip-ring) ; ; “34, inspec- 
tion cover for contact-breaker; 34- B, short- 
circuiting terminal, complete; 35, terminal 
knob; 36, stud with spring for holding No. 34 ; 

38, complete condenser; 39, driving spindle 
and dise; 40, brass armature end with recess 
for condenser ; ; 41, armature core; 438, slip 
ring; 44-B, brass ‘washer under ball bearing 
on No. 40; 45, 33 T pinion for 6-cylinder. 
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stiffening rib on contact- : as B: 52-B, steel dished spring washer ; 


7-I,. base for distributor bearing ; 


Fig. 1.—Parts of a Typical High-tension Magneto 


clamping 
plate (left. hand) ; 3. 77-G, contact screw carr. 
(left hand) ; 


cylinder engine. 
















types ; 46, steel collar: on end of No. 40 ; ; S1- A, Pe 
brass washer under ball bearing on No. are 
52-A, steel base washer (on slip-ring) for we : 
p (to cover lubricating and sight holes); _ 
63, distributor gear-wheel ; 64-I, carbon-brush 2 . 
(for distributor rotor arm); 65, high- tension 
pick-up; 66, magnet; 67, dust cover; 67-A, 
cap (to cover lubricating hole); © 67- D, rahe 
packing strip; 68, control lever; 69, soit 
(driving end); 72, dust cover over armature, 









ae stamping for safety 4 aps ; i 73, pink olstes e 
74-K, terminal | screw with insulated head; 2s 


nut (2 B. Ay thread) for clamping rod ToC, 
rod; 77-D, 


77-K, _ contact- reaker lever ;— 
77-Q, spring for end tension on lever bush; 
77-P, return spfing for lever; 80, end-plate 
(distributor end); 80-D, felt packing | strip ;_ 
81, distributor block ; 84-L, distributor rotor 
arm; 87,’cam cage; 87-A, cam for operating — = 
contact-breaker, This is a magneto for a es 


ag - - 


ethem. for it vont only result in failure. armature, although in some instances it 


ane field-magnets fit over the pole pieces, is separately contained in a casing lying — 


_ which, when the magneto is erected, form in the ‘space over the armature tunnel. 
Ss tunnel i in which the armature revolves. _ 
_ The armature is in the form of a cylinder’ 
_ which has a broad channel on two opposite 
__ sides, and is therefore roughly of H section. 
= _ The ends are also cut out, and the wind- - 
_ ings are accommodated in the continuous 
a channel soformed. Itis wound with what 
are termed the primary and secondary 
_ windings, ‘which consist of a few turns of 
2 a comparatively thick wire for the primary 
winding, and a large number of turns of 
a very fine wire for the secondary. The 
~ commencing end of the primary wire is 
in metallic contact with the armature 
core, that is, soldered, and the commenc- 
= ing end of the secondary wire is soldered 
_ to the finishing end of the primary, 
and at the junction of the two windings 
a connection is led off to one side of the 
condenser. The finishing end of the — 
secondary is attached to the slip-ring, from 


4 
= 
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It consists of a large number of 
tinfoil sheets, each of which is in- 


thin sheet of mica. Alternate sheets 
-of tinfoil are connected together, 
therefore there are two bunches of 
tinfoil, which are insulated’ from 
each other, though the leaves are 
alternately superimposed. 

The contact-breaker as such is 
known to all, and will be dealt with 


distributor attached to a magneto— 
now under consideration — some- 


times it will be found that there are 


a steel spring, which presses on a 
small porcelain cup situated within 








Fig. 2.—View of Pie tetiton Mrgeto” of Rotating- 
"armature Type, the Magnet being removed to show : : E 
as: safety spark-gap the safety gap, which provides an 


ee ¥ | _alternative path for the spark should 
4 Fos a magneto firing four cylinders or more, some of the outer high-tension leads be 


The condenser is usually contained in strain upon the insulation of the windings. 








Fig. “3.—Another, View of the same = ‘Masnets 


-as in Fig, 2, the Covers and Cam-ring having 
~ whence the high-tension current is drawn = been removed 


off via the carbon-brush, and i in the case 


sulated from its neighbour by a 


in detail later. When there is a. 


in the case of the type of magneto — 


two exterior connections from the 
-high-tension carbon-brush, one being ~ 


the arch of the magnets. This is | 


hence to the distributor. disconnected, thus avoiding any undue— 


| a drum-like brass case. at one end of the eke the cover of the cup is removed it will 
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be seen that a small four-pointed brass 
stud is secured underneath, pointing 
downwards, and in the bottom of the 
cup is a similar one pointing upwards. 
_ Another type of safety. gap is clearly 
shown in the photograph, Fig. 2. The 
other connector from the high-tension 
brush is an insulated lead to-the dis- 
tributor, and it is on this the high-tension 


current passes via the distributor, en 


route to the plugs. 
_ Figs. 2 and 3 are two views of a modern 
high-tension magneto partly dismantled, 








Fig. 4—The Parts of a High-tension Neste? of the Rotating- 
‘armature Type 


and the parts of the same machine almost 
completely dismantled are shown in Fig. 4. 
Hig. 5 (p. 273) is a diagrammatic repre- 
sentation of the windings and connections 
-of a magneto and shows also the relative 
disposition of the parts. In this last 
figure all shaded parts are in metallic 
contact with each other through the car- 
cass of the machine or, as it is termed, 
“earthed.” (Shading has been omitted 
from the centre portion of the armature 
core to avoid confusion with the windings.) 
A is the armature core, P the primary wire, 
S the secondary wire, c! the condenser 
(insulated. side), © the condenser (earth 


THE AMATEUR ee 


‘the finishing end of the primary. winding | 


it is necessary to double the speed of the — 


=a 





side), E the contact-breaker rocker arm, — 
F the contact-breaker insulated block — 
holding the adjustable platinum-tipped | 
screw, H the distributor, J the junction of 


and the commencing end of the secondary 
winding, R the slip-ring, B the high-tension _ 
carbon-brush, K the diagrammatic repre- 
sentation of the earthed connections, and — 
L the switch. a 
Magnetos for Engines ‘having? more | 


= 


than one Cylinder.—A magneto is 


capable of precuee two sparks per revo- — 
lution of the armature ; _ 
but a spark is only pro- — 
duced at the instant the — 
contact - breaker points - 
separate. Therefore if it — 
is arranged that the — 
points break once each — 
revolution, there is a — 
single- cylinder magneto. — 
Similarly in the .two- — 
cylinder magneto, the — 
contact points separate — 
twice in each armature 
revolution, and in place — 
of the continuous slip- 3 
ring of the singlemagneto 
there is a segment of © 
metal, mounted in an : 
ebonite ring, which 
makes contact alter- — 
nately with two diametri- 
cally opposed carbon- 
brushes, therefore no 
- distributor is necessary. 
Both the single-cylinder 
and the  double- cylinder magneto are 4 
driven at half engine-crankshaft speed. 
In the case of the four-cylinder magneto, — 
four sparks are required per two revolu- — 
tions of the engine crankshaft, therefore — 


















armature, which is one revolution of ar- — 
mature to one revolution ‘of engine crank- — 
shaft. The same principle holds good for ~ 
higher numbers of cylinders, and in the — 
case of the six-cylinder the ratio is three © 
revolutions of armature to two of the engine 
crankshaft. Eight cylinders would betwo — 
revolutions of armature to one of engine — 
deers teat With higher numbers: is A 
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usual to duplicate the magneto in order to 
avoid excessive armature speeds. Ob- 
viously a distributor is required for all 
magnetos firing more than two cylinders. 
- Looking for Faults.—Before jumping 
to the conclusion that the magneto is at 
fault, look well for possible outside sources 
2 of failure to obtain a spark at the plugs. 
Further, if the magneto is removed, do 
~ not immediately dismantle it, but proceed 
step by step until the trouble is found. 
When removing the magneto from the 
_ engine the coupling should be marked so 
_as to ensure replacing it in the same posi- 
- tion, and whilst it is uncoupled the engine 
“crankshaft should not be turned, other- 
wise it will necessitate re-timing. 
It will now be assumed that some part 
of the magneto is faulty and not function- 
__ ing properly, and endeavour will be made 
to trace the trouble. In the first place, 
undo the connection to the distributor, 
_ and turn the connection to the safety gap 
away from the porcelain cap, so that the 
end is not in contact with anything. The 
distributor connection can be removed 


~ by taking off the distributor cover, when - 


it will be found that the insulated rod 
- can be pushed through, it merely being 
_ @ spring fit on the top of the high-ten- 
4 sion carbon-brush holder. If one end of 
FE a, piece of stout wire is now twisted round 

the brush-holder top, or in the case of a 
S machine similar to that shown by Fig. 2, 
round the top part of the RAIEDY, gap, and 
‘ the other end brought within ~, in. of the 
_ magnets, or other exterior part of the 
~ machine, and the armature turned smartly 
_ round by hand, it will at once be possible 


a to determine if the fault is in the dis-_ 


_ tributor or safety gap, for if a spark passes, 
the trouble is exterior to the high-tension 
brush. (In the case of the single- -cylinder 
or two-cylinder magneto the safety gap 

is in the interior of the machine, so is not 
_ concerned at present.) 

_ Supposing that aspark does occur. The 
_ space at the end of the wire should be 
_ opened a little and repeated trials made 
_ upto fin., in order to ensure that the spark 
~ is sufficiently strong, it being easier for 
a spark to pass in air at atmospherié 
_ pressure than in the higher pressures 


which obtain in the engine cylinders. If 


the spark is considered satisfactory, atten- _ 
tion should now be given to: (1) the dis- 


tributor insulated connector ; (2) the dis- 
tributor cover ; (3) the distributor carbon- 


_ brush and brush and. brush-holder ; (4) 


~ 


the relative positions of the distributor 
segments and distributor carbon-brush, 
when the contact-breaker points are just 
about to separate (unless the magneto has 
previously been interfered with this does 
not need consideration); (5) the safety- 
gap cup and cover. Examining these in 
the order named, see that the connection, 
when fitted, makes proper connection with 
the brush-holder and the centre of the 


distributor cover, and» that the spring- - 


plunger, whieh is at one end, is free. The 
distributor cover should be examined tor 
cracks, which when filled with dirt might 
allow of leakage. The distributor carbon- 
brush may have worn on one side, in which 
case it may need renewal, or, if not badly 
worn, trimming up with a file. Observe 
that, when fitted, the brush is pressed into 
contact with the distributor cover. The 
large gear-wheel to which the carbon- 
brush is attached should be so meshed 
that at the moment of the contact-breaker 
points separating, the carbon-brush is 
fairly on one of the segments on the inner 
side of the distributor cover. In some 
cases, to re-mesh this wheel it is necessary 


to remove the field-magnets, and in doing 


this the following points should be noted. 
Removing and Refitting the Field- 
magnets.—Before removal the magnets 





should be marked, so that they may be re- | 


placed in exactly the same positions. Hach 
magnet has a north and south pole (the 
poles, so called, being the end of each 


limb). Now apart from the matter of — 


getting the screw holes to register correctly 
when replacing, all north poles must be at 
one side of the magneto, and all south 
poles at the other. It is immaterial which 
side either particular pole is placed, pro- 
vided that all are alike on the one side. 


If the magnets are compound, this rule si 


applies just the same as regards the upper 


and under magnets. Should the magnets 


by any chance have got mixed up, and 


the poles be not marked, it is a simple 


saa” 
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matter to determine which oles are alike. 
One of the laws of magnetism is that un- 
like poles attract and like poles repel. 
Therefore, if two magnets are brought to- 
~ gether and the attraction is strong, it can 
be taken for granted that a north pole is 
on a south. Determination can also be 


readily accomplished with a compass 


needle, the north pole of which will 


turn away from the north pole of the ~ 


magnet. . 

Another point in connection with the 
removal-and refitting of the magnets is 
to take care that the screws holding them 
are replaced in the same series of holes, for 
these are of different lengths, and entering 
as they do the sides of the armature tunnel. 
where the metal varies in thickness, it is 
- possible for them to foul the armature 
and perhaps cause damage. =~ 

When the magnets are removed, a 
piece of soft iron should be laid across each, 
from pole to pole; they should also be 
preserved from knocks. as any sudden 
jarring tends to weaken them. Reference 
will be made to the strength of the mag- 
nets later, and reversion now made to 
the meshing of the gear-wheels. 

On the rim of the gear-wheel to which 
the rotor (ebonite brush-holder) is fixed 
will be found two letters, & and-R, with 


a centre punch mark on a tooth opposite — 
each of them. -Now find the direction — 


of rotation of the magneto, which is de- 
noted by an arrow stamped on the top 


of the end cover at the drive end. If it— 


is a left-hand magneto and having the 
arrow pointing to the left when viewed 


from the drive end concern is only with— 


the letter 3; or if the arrow points to the 
right with the letter R. Then turn the 
armature round until the marked tooth, 
near the letter which denotes the direction 
of rotation of the magneto being dealt 
with, is in mesh with the pinion on the 
armature shaft. 
between the teeth into which the marked 
tooth meshes, if not, mark it lightly with a 
centre punch. With the magnets removed, 
it will readily be seen how the large gear- 
wheel can be withdrawn. Upon the gear- 
wheel, in some cases, will be found an in- 
complete aluminium circle, which is for the 


/ 


“Spurposé of silencing ae ringing 0 of ¢ the 
wheel. . . “A 


was assumed that a spark was obtained 
at the high-tension terminal. 
be assumed that such was not the case. 
or that the spark was very poor. 
carbon-brush or brushes should be the 
first details to be examined. See whether 
these are much worn and require renewing, — 
and also test the springs and ensure that — 
the brushes slide freely in their -holders. 
Sometimes a carbon-brush breaks off.:and — 
a portion remains inside the casing ; there- — 
fore hold the magneto upside down and 
shake it. 
~ fully wiped with a piece of rag moistened 
with petrol. ; 


The contact-breaker is the next part 

to be investigated. Turn the armature 

slowly round and carefully examine the. 

opening and closing of the platinum 

points. 
—not exceeding 0:015 in., and close firmly 
and squarely. The surfaces of ‘contact 
should be bright; also it should be ob- 
served that when together there is ai 
actual pressure. 
contact-breaker the primary or low-ten- 
sion circuit is being treated, and in thi 
circuit it is of vital importance that all 
electrical contacts, screws and’ joints 
should have good metallic contact, or, — 
where possible, be soldered. The object 
of a small opening of the contact points — 
is that if the distance is large, too great 
an interval of time elapses during their 
closure, and the armature has rotated a 
considerable distance before they come 
_ into contact. 3 


cerning the actuation of the contact- 
breaker. ; 
in a more or less damp atmosphere, and — 
the moisture has caused the fibre bush on 
which the rocker arm is pivoted to swell, — 
and also possibly rusted the pivot, the — 
result being that the rocker arm does not 
work at all, but remains stuck open, or 
that it works sluggishly ;_ | 
perhaps functioning at slow speeds, will — 
not work sore! son for ee re = 


See if there is a mark 
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‘In the preliminary test of the spark, a 
Tt will now ~ 2 
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The slip-ring should be care-~ 


Trouble in- ‘the Contact-breaker.— - 


They should open for a distance 


In dealing with the 


iad 


There is a very ree aad fault con- — 


Perhaps a magneto has been — 


and whilst 
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ie ie ie is Cnrlane enone the 
3 spring and then the rocker arm, when the 


__ pivot can be polished with emery-cloth, 
= and, if necessary, the fibre bush reamered 
out slightly. In this connection also 
observe that the spring is sufficiently 


_ strong to actuate the rocker arm in the 
‘proper manner. 


the contact-breaker is in situ, is the state 
of the fibre block at the end of the rocker 
arm, and the state of the segments which 
actuate the rocker arm. If either is worn, 
- it should be replaced. The fibre block is 
me usually a pressed fit into the end of the 


arm. If the fibre block is much worn, 


_ there is a possibility of one branch of the 





ene Fig. 5. Se puma Representation of ‘High-tension Magneto. 
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rocker arm coming into contact with the 


~ insulated centre-piece ; also the platinum 
= points are prevented from meeting 
_ squarely. If it is observed, in the case of 
-. @ magneto in which the contact points 
separate twice per revolution, the amount 
of separation is not: equidistant, it will 
be found probably that the contact- 
E 2 breaker body is not mounted correctly on 
- the armature spindle, or that the irregu- 
Be: larity i is caused by looseness or wear of the 


the segments. 

_ The contact-breaker main- plate has 
ms ‘a taper boss at the back which fits into 
_ @ taper hole in the armature spindle; a 
screw in the centre of the contact- breaker 
holds it in position. 

- To remove. the contact- breaker, take 
3 out the screw, and then give a light tap 


“St a hace eee <4 


segments, or else perhaps some fault in~ 
___ the position of the annular casing carrying : 
from the contact-breaker body, 


E> on the face of. the contact: breaker towards 


The next matter for eansidecation whilst | 


one side, Bee it will become 10008: 
small carbon-brush will be found at the 
back of the contact-breaker plate. This 
is for the purpose of ensuring that the con- 


tact-breaker main-plate is constantly in 
good electrical connection with the body — 


of the magneto. 


AS 


It will be noticed that in the taper hole 2 


of the armature shaft a small key way is 


cut, and that on the taper boss a key is — 


either fitted or the metal is pressed out 
~to forma key. Detailed mention must be 
made of this. There is a certain position 
of the armature, relative to the field-mag- 
~net pole-pieces, at which the contact — 
points must separate, and it will be readily 


~ understood that a very minute error on 








(For ferercnices see p. 270) 


the small circumference of the boss pro- 
duces a very large error in the very much 
greater circumference of the path of the 
end of the rocker arm, and therefore con- 
siderable error in the timing of the opera- 
tion of the contact-breaker. This will 
be peoey understood on reference to 
Fig. 

The central block Haile the contact 
screw is insulated from the body of the — 
contact-breaker, and it will be observed 
that the screw which holds the contact- 
breaker in position is also insulated 

and 
serves aS a means of connection from 


the primary winding at the finishing _ 


-end, and therefore also one side of the 
condenser to the contact screw. The 
other contact point is in metallic 
connection with the body of the machine, 
or, as it is termed, earthed. The insula- 
tion of the contact-screw block, and also 


— 


a : 


breaker Key.—Sometimes 
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the insulating bush for the central holding 
screw, should be examined, and if found 
defective should be renewed. Eboniie 
is the insulating material used, which, 
with a little care, can easily be filed and 
~ drilled. 
Broken or Badly fitting Contact- 
it happens 





Fig. 6.—Diagram showing Result of Small 
~ Error in position of Contact-breaker on 
Armature Shaft of Magneto 


that the key on the contact-breaker boss 


shears off, and allows the contact-breaker 
to turn out-of its correct position ; or that 
the fit is of an indifferent nature, allowing 
a certain amount of play, the boss having 
merely been kept in place by the friction 
fit of the tapers. when eventually it has 
moved slightly. In this latter case, if the 
“movement was only slight, probably the 
magneto would give a spark, but of a very 
weak nature. The correct position can 
best be determined by experiment ; but 
it will be found that usually when one side 
of the armature is just leaving a pole- 
piece, the contact points should just begin 
to separate ; slight variations, however, 
occur in different machines. The approxi- 
mately correct position is shown by Fig. 7 
herewith. 
Perhaps the simplest method of effecting 
‘a repair to the key is to file off the old key 
carefully, and solder a small strip of brass 
in position. If at first the correct 
position is not obtained, it is easy to re- 
heat and move the key slightly. Care 
should be taken that the shape of the boss 
‘is not altered, otherwise it will not fit 


_ securely in the taper hole, and the con- 


tact-breaker will have a tendency to 
wobble. Also, heat should not be applied 
to the contact-breaker until all the insu- 
lating material is removed. 
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Therefore it will be understood that the — 





~ a 


Condenser Failure.—If when turning — 
the armature smartly round violent spark- 
ing is observed at the contact-breaker — 


points, some failure of the condenser may _ 


be suspected, either by perforation of the — 


insulating mica sheets or a broken con- — 


nection. The condenser is usually situated . 
within a brass drum, which is attached to — 
one end of the armature. Before removal 
the brass drum should be marked to en- 
sure replacement in the same position, 
and note should be made of the connec- 
tions, though reference will be made to 
these when the armature windings are — 
under consideration. Should it be found | 
that the condenser insulation is at fault, 
and not merely a broken connection, it — 
will be necessary to replace the whole — 
lot, for the perforation will probably be’ 
too minute for detection. Careful dis- 
section of the condenser will show its con-- 
struction, and bearing in mind one or two 
important features, its reconstruction 
does not present much difficulty. The 
sheets must be of the same size as the — 
original ones, and also the mica of the same ~ 


\ 


thickness, for apart from the question of 


space, its dielectric capacity varies withits 
thickness. It is important that the con- | 
denser as a whole should be very firmly ~ 
pressed together. ; 

Armature Re-winding.—Re-winding _ 
an armature calls for the exercise of a vast, _ 








Fig. 7.—Position of Magn Bere Armature << 
when Contact Points Should Begin to Open . — : 


amount of care and considerable patience, — 
rather than a high degree of skill. The _ 
primary wire presents no difficulty, but — 
the secondary wire is as fine as a hair, and — 
it is necessary that it should be wound = 
evenly and be free from kinks and breaks. — 







winding of the secondary is no light task. 
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_. of the old wire will be facilitated ; 


4 aes of magneto ; 
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Some arrangement will have to be pro- 
vided to allow of the armature being 
pivoted between its two cheeks; the 
ingenuity and resources of the reader will 
decide the simplest means available. It 
is not advised that it should be gear- 
‘driven, for unless a very elaborate appli- 
ance was used the winding would be 
irregular. ; 

If the armature is soaked for several 
hours in methylated spirit, the removal 
and 
further, if it is removed carefully and me- 
* thodieally, a good deal will be learnt of 
the method of winding. No definite data 
can be given as to the quantity or thick- 
ness of the primary or secondary wires, 
-for these factors vary with each type and 
but an approximate 


idea of quantity can be determined by 
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- — trical dealers. 
-  neto windings are of enamel-covered wire, 
~ as this gives a better space factor, but. it 


weighing the old wire ; 
measured ; 


the sizes can be 
usually the gauge of the pri- 


~ -mary is No. 22, and that of the second- 
*3 ary No. 40 or 42. 


It is essential that the 
wire be quite new and free from kinks. 


' There will be required in addition to the - 


wire, some insulating silk or special tissue 
and insulating varnish. This latter is a 


__ very high-grade special varnish and should 


be obtained from some good firm of elec- 
Most of the modern mag- 


is difficult to handle without damage and 


an amateur would be better advised to 
use double silk throughout. 
and good quality materials are absolutely 


Cleanliness 


essential; a particle of metal in~ the 
windings. could Peel. prove fatal to 
success. 

All the old insulating tissue should be 
removed from the armature core and new 


- tissue put on, using the varnish with which 
to stick it. 


When dry, the primary wire 
can be attached to the core by soldering, 
andthe winding commenced. The direc- 


_ tion of winding is immaterial, but the 


wh 
4 
>: 
a 


convolutions must run evenly and lie 
snugly side by side. On no account must 


— 


a convolution of an upper layer be allowed - 


to sink into a lower layer; particularly 
is this the case with the secondary wire. 
It must be borne in mind that with each 


>) a > 
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turn of wire the potential increases when 
the machine is working, therefore though 
there is little likelihood of leakage between 
two successive convolutions, there is a 
very great possibility as the winding pro- 
ceeds. This also applies to insulation - 
of the wire from the armature core, for. 
although one end of the secondary is 
earthed through the primary to the core, 
cat the other end the full potential exists. 
Consequently there is a strong tendency 
for a spark to pass from any coil of wire’ 
in the region of the finishing end to the 
core. | | 

When the primary wire has been put 
on it must be carefully covered with a 
layer of insulating tissue and varnished. 
It is understood, of course, that before 
winding is proceeded with the varnish must 
be quite dry. The secondary wire is at- © 
tached to the finishing end of the primary 
by soldering (spirits of salt must not 
on any account be used as a soldering flux, 
but resin only). A wire is led from the 
junction of the primary and secondary 
for attachment later to the insulated brass 
piece, into which the contact-breaker | 
holding-screw fits, this being also in con- ~ 
nection with one side of the condenser. 
It is impossible to devote too much care 
to the winding of the secondary. Suc- 
cessive layers must be most carefully — 
insulated, yet too much space must not 
be occupied with insulation, otherwise it 
will be impossible to get the full amount 
of wire on. Not only must the insulation 
be good, but as the winding has to with- 
stand centrifugal force when the armature 
is revolving, it must be mechanically 
strong. Note should have been taken 
of the method of securing the windings, 
and allowance made when commencing 
winding. In some cases the winding is 
secured by a binding within the cheeks - 
of the core, and in other cases the core is 
grooved externally, which allows of bind- 
ings completely round the core and 
windings. 

When the secondary winding is com- 


pleted, a short length of a thicker wire 


should be soldered on for attachment to 


the high-tension slip-ring. Finally, over 
all a binding of ie p1pu should be put 
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“on, said then or omits a varnish and heat are very detrimental, and thea 
Eenolied. each coat being allowed to dry permanency is very dependent also on - 


thoroughly before applying another. All the hardness and class of steel. They can 
- soldered joints should be left. smooth be remagnetised by placing them on the 
and carefully insulated. Should the poles of a powerful electro-magnet, the 
__ wire break in winding, it may be care- current of which should be switched off 
= fully soldered and insulated ; but joints for a few seconds at intervals. The north 
Cause unevenness of. winding, and are pole of the magnet should be placed on the 
__ likely to prove detrimental. south pole of the electro-magnet. They 
Some idea of the windings of an arma- can also be remagnetised by passing a cur- 


ture will be obtained by a study of the rent of electricity round a coilof wire placed — 


photographs Figs. 8 to 11. It will be on each limb; it is essential that the cur- 


be: observed that the secondary layers dim- rent should pass round the poles in a cer- — 


inish in width as the winding proceeds tain direction. With the limbs of the 

So ionk the iron cheeks” towards the from the positive terminal of the source 

- finish. _ Of electricity should pass round the south 

_ Before refitting the armature it should pole in a clockwise direction, and round 

be left in a warm, dry place for several the north pole in an anti- clockwise direc- 
- days in order thoroughly to dry it. ~. tion. 


: 
: 
= 
a 


= The Electrical Connections.—A Unless a quantity of magnets is being ~ 


summary of the electrical connections is dealt- with, it would be cheaper and 
as follows: The commencing end of the ‘quicker to have the remagnetising done 
x primary is earthed to the armature by an. electrical firm. 

core; the commencing end of the General Hints on Overhauling.— 
= secondary i is joined to the finishing end. A few general hints will be given at the 
EE of the primary ; a wire is led from this risk of repetition. Use a good screwdriver 
= 


junction to an insulated piece of brass, of-a suitable size for the screw requiring 


which receives the screw holding the con- removal, for many of the screws will be 


# 


* 
—— 


.. block carries the adjustable platinum- For instance, if it is only necessary to re- 
__ tipped contact screw. Theother platinum move one end-plate, do not disturb the 
ES contact is, of course, mounted ontherocker other; for as the clearance between the 
= arm, and so is in electrical contact with the armature and pole-pieces is so very small, 
ae body of the magnets, or, as it is termed, it is sometimes very difficult to get the 
earthed. -exact alignment if both bearings are dis- 


hy ae 


connection with one side of the condenser; to replace screws in the original holes. 
the other side of the condenser is earthed. Repairs of condenser and windings should 
. 


_ The finishing end of the high-tension wire only be attempted as a last resource, or — 


is led to the high-tension slip-ring, and if it is known definitely that they are 

- thence via the high- tension brush, to the damaged. 

distributor. © — -The base-plate of some magnetos is 

_ _Remagnetising the Field-magnets. rather thin, and when such a magneto 
_ —No detailed mention has been made in is mounted on an iron bed there is a con- 


- “this chapter of the strength of the field- siderable loss of efficiency owing to the iron | 


3 

2 magnets. With fair use the magnets providing a partial path for the magnetic 
should remain sufficiently strong for a lines of force. A brass or aluminium bed 
~ period | of five to ten — = Vibration will be found to be much better. 


~ 
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in order that they do not too closely magnet towards the observer, the current 


_tact-breaker in position. This screw, found to be tight, and if damaged by - 
~ however, is only i in electrical contact with — a badly fitting screwdriver cannot be 
the insulated block which is mounted on ~screwed up tight again. Do not dismantle — 
~ the face of the contact-breaker, and which more of the ‘magneto than necessary. 


aS ‘The wire ~ = from. the junction of the turbed. All parts before dismantling | 
2 primary and the secondary is also in should be marked, and itis even advisable 


~~ - ——— 


. ; 
i ‘ 
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Water or Oil in the Magneto.— 
Should water or oil get into the magneto, 
the machine should be dismantled only 


to an extent to allow of cleaning. Water 


would probably interfere chiefly with the 
high-tension system, and probably a slow 
and careful drying will put matters right ; 
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but, failing that, the machine shaolin hawt | 


dismantled and carefully cleaned. Oil, 


on the other hand, would most likely 


cause a failure in the low-tension system, 
particularly the contact-breaker. 
water nor oil is likely to produce any per- 
manently serious defect. 





Chemical Weather-glasses 


CHEMICAL weather-glasses, known also as 
storm glasses and camphor barometers, 
do not accurately foretell the weather, but 
they are very interesting, owing to the 
changes which take place in the solution 
contained in the glass tube. Such changes, 
however, are mainly due to temperature, 
but temperature and weather generally 
change together. In spite of their alleged 
unreliability, chemical weather-glasses 
have withstood the test of time, as they 
have been in use in one way or another 
for nearly 200 years. Their present-day 
form is that of a glass tube filled with a 
more or less cloudy solution, the tube 
being fixed to a wooden holder—ther- 
mometer-style. Sometimes a thermometer 
is on the holder with the chemical 
glass. - 

The glass tube should be about 10 in. 
long and ~ in. in diameter, filled to within 
1 in. of the top with the necessary solution 
and then sealed. The formula for the 
solution is: Camphor, 2 dr.; potassium 
nitrate (saltpetre), 4 dr.; ammonium 
chloride (sal-ammoniac), 4 dr. ; absolute 
alcohol, 2 oz. ; distilled water, 2 oz. 


This formula is considered to be the 


best one, but some people prefer the 
following :—Camphor, 23 dr. ; potassium 
nitrate, 38 gr.; ammonium chloride, 38 
er.; absolute alcohol, 6 dr.; distilled 
water, 9 dr. : 

Whichever solution_is used, it should 
be shaken and subjected to very gentle 
heat in order to dissolve the solids 
thoroughly, and placed in the glass tube 


while still warm. It is better to use the 


purer form of ammonium chloride rather _ 


Neither 


than the commoner form known as sal- | 


ammoniac, but the latter will serve if 
fairly good and quite clean: — 


A beautiful fern-like and feathery crys- 


tallisation develops at the top, and some- 


times throughout the liquid during cold ~ 


and stormy weather. As the cloudiness 
or crystallisation grows downwards, the 
longer the cold weather is likely to con- 
tinue. 

In fine and warm weather the opposite 
is the case, the crystals disappearing, and 
the liquid becoming clear. 
greater the proportion of clear liquid in 


Therefore, the _ 


the tube the greater the probability of 2 


fine weather and dryness of atmosphere. 
When the upper part of the solution is 


clear, and crystallised flakes form in the ~ < 


body of the liquid, and rise to the top 
and ageregate; windy and stormy weather 
may be expected. 

If the weather happens to be ais and 
fine, and the upper part of the liquid 
becomes cloudy and thick, a spell of wet 
weather is indicated. 

“ In fine summer weather the Goming of 


C 


rain is forecasted by small clear crystals 


rising to the surface, the liquid remaining — 3 


clear with no sign of cloudiness. 

A clearly defined fern-like formation of © 
the crystals, with very sharp points, is a 
sign of very fine weather, but when they 
break up and lose their sharphess, un- 
settled weather may be anticipated with 
some confidence, 





= 
aS 
pe 
2 


a 
“a 





_ HieH-cLAss woodwork is 
_ planing, 


finished by 
scraping and _ glasspapering. 
A Planing having already been dealt with, 
the two other processes remain to be 


-explained in this chapter. At least two 
-_-shapes of. woodworker’s scraper will be 


--found useful, the regular oblong shape, 


“ 


& 


yy 


as bought from the tool shop, and one 
made from the broken-off end of an old 


























Fig Let wo ‘Patterns of Woodworker's 
enstaner 


saw- blade, its corners being rounded. for 
scraping the hollow parts of mouldings, 
etc. (see Fig. 1). 

Sharpening the Scraper.—It should 
be said that success in using a scraper 





depends on its proper sharpening. A new 
scraper requires the straight edges to be 
filed to a slight curve, and when in use it 


also requires filing occasionally and setting 
frequently. 

Fig. 2 shows the cutved edge being 
filed square with a flat, round-edge 


Scraping and Glass- 
papering Woodwork 








circular-saw file (which, of course, is not 
the only file that could be used for the 
purpose). It is next ground smooth on 
care being 


the oilstone, as in Fig. 3, 
taken to keep it quite square. 











Fig. 2,—Filing Scraper Edge Square 


is a good lubricant to use. Sometimes it 
is convenient to use the side of the oil- 
stone, as in Fig. 4. 

When the edge is quite smooth and 
square it_is ready for setting. Both 
edges of each scraper should be set, also 
the round corners, as shown by Fig. 5. 
For setting the edges, any suitable hard- 


Paraffin oil 
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steel tool may be used; the back of an is laid flat on the firm end of the bench, 
old razor blade set rigid in a wood handle the chisel being laid upon it in the posi- 
makes an excellent tool for the purpose, tion shown by Fig. 6, then, with a good 





Fig. 3.—Squaring Scraper Edge on Oilstone Fig. 4.—Squaring Edge on Side of Oilstone 





Fig. 5.—Squaring the Corners Fig, 6.—Burring the Scraper 
or a punch, or the back of a gouge. ‘The even pressure, the chisel is pushed forward _ 
writer employs an old bevel-edge chisel, to the other corner. This is repeated 
the steel of which has been found by seven or eight times, and each side of - 
experience to be too hard to take a _ each edge is treated the same. 
fine edge without snipping. The scraper The next process is to turn the edges . 


oe, 
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by stroking along eam several fiage ai 
considerable force, in the manner shown 

by Fig. 7, keeping the chisel at right 
angles with the scraper. Another way of 
doing this is shown by Fig. 8. Finally, 
the chisel is held slant, and also at an 
angle of about 65° with the scraper ; then, 
with firm, even, but only moderate pres- 
sure, it is drawn along the edge (this time 
towards the body) about. twice only, as 
shown in Fig. 9. 

Each scraper has four cutting edges, 
all patallel with one another, and they 
can be felt and seen. The manner of 
using the scraper is shown by Figs. 10 
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Fig. 7.— Turning the Scraper Edge 


and 11. It takes off soft, fine, curly 
shavings with moderate ease, but its use 
is largely a matter of skill on the part of 
the workman, both in pnp pening it and 
applying it to the work. 

It is doubtful whether there is better 
material for making a scraper than a 


piece of a saw-blade; but an old, rusty - 


piece is not suitable. Should a saw-blade 
break, the cause may be excessive hard- 
ness, a quality that well fits it for use as 
a scraper; it should, however, be suffi- 
ciently elastic to “give” slightly in 
working, and to allow of the burr edge 
standing without stripping. Should strip- 


miscalled ; 


ping occur, the ‘@hole process of sharpen- 


ing the scraper must be repeated. It 
should be remembered that the scraper is 
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its function is to cut, not to 
scrape, but the latter is all that a badly 
sharpened tool can effect. The cutting. 
action is well indicated in the diagram 
(Fig. 12), which correctly illustrates the 





cutting principle, while not representing 
a true section through a scraper. Pro- 
perly sharpened and used, it should 
remove from the work, at each stroke, a 
fine, even shaving, nearly as wide as the 
scraper, and should give what the work- 
man calls a “‘ sweet ’’ action, the absence 
of which is evidence that the sharpening 
has been improperly done or that the 
surface of the work has 
not been suitably pre- 
pared. The scraper cor- 
rects, not makes, surfaces. 
The scraper is held in the 
two hands, as illustrated 
in Figs. 10 and 11, in- 
clined with gentle pres- 
sure until its edge gets a 
“tooth ” in the work, and 
then pushed from the 
worker ; only occasionally 
is the scraper used by 
drawing it towards the 
worker. 

It should be made 
clear that the scraper is 
not a substitute for the 
smoothing plane; pro- 
perly, it should. be used 
only on surfaces that 
have already been planed 





Fig. 10.—Using the Scraper 
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Fig. 12.—Diagram Illustrating 
Why the Scraper Cuts 


smooth and level. The~ 
scraper removes the 
marks and ridges left by 
the plane, and its use is 
followed by that of glass- 
paper. Occasionally the scraper is used 
as almost the sole means of dressing up 
cross-grained surfaces occurring in woods 
having a decidedly curly grain. 


GLASSPAPERING WOODWORK 

The use of glasspaper is essential on all 
woodwork that is finished by varnishing, ~ 
painting, or staining, and in many cases 





Fig, 11,—Using the Scraper 
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it is necessary for removing tool marks 
_ where the bare wood is afterwards left 
untreated by any of these processes. 
exception occurs in rough carpenter’s 
- work, which is never glasspapered, al- 
4 though such. work sometimes - receives 
- one or more coats of paint. nai, 
It would scarcely be supposed that 
3 friction from the rough surface of a 

_ piece of glasspaper could have a smooth- 
j ing effect on the surface of a piece of 


2 ieee which is already smoother than the. 


 glasspaper. But the sharp points of 
glass or flint on the paper are so numer- 
5 ous that they have a scraping and levelling 
3 action on the wood, which is rough 
_ because of the inequalities on its surface. 


__ These inequalities are ae in the first 
= place by the cutting tools, which leave 
_ marks of their own. A narrow strip of 
wood can be planed without any. tool 
: © iatks showing; but a surface wider 
than the plane shows waves caused by 
the necessary curve in the edge of the 
- plane iron. In the use of chisels and 


gouges the tool marks are still more | 


‘apparent, and in either case glasspaper 
must be used to produce either uniform 
flatness or uniform curvature of surface, 
as the case may be. It does this without 
baa ince the wood actually any smoother ; 
in fact, the contrary is rather the case, 
because bare wood cannot be glass- 
aa as smooth as a sharp tool wil) 
f cut it, the only use of glasspaper at this 
stage being to remove ridges that the 
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tools cannot remove. Usually this first 
glasspapering is followed by the appli- 
cation of the varnish or other medium, 
which protects the wood from dirt and 
damp and improves its appearance. 
Glasspaper is used again after each 
coat of varnish or paint has dried before 
applying the succeeding coat; but it is 
not used after the final coat. Its effect 
during these stages is decidedly of a 
smoothing character. The fibres of the 
wood swell and rise when wetted, and 
when the surface has thoroughly dried 
again it feels rough in consequence. The 
glasspaper entirely removes this rough- 
ness, but gives the stained, varnished, 
or painted. surface a slightly scratched 
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eee. Figs. 13 and 14.—Flat and Curved Glasspaper Rubbers in Use 


and dulled appearance. As more coats 
are added the roughness on drying 
becomes less, and to avoid scratching 
the surface it is best not. to rub down the 
last one with glasspaper. 

As the work proceeds finer glasspaper 
For. removing tool 
marks it must be comparatively coarse. 
For smoothing the surface after two or 
three coats of varnish have been applied 
it should be very fine. In the latter case 
fresh glasspaper is never used, but pieces 
that have been worn considerably. If 
these do not happen to be at hand, two- 
pieces may be rubbed face to face, to 
remove their sharpness and prevent them | 
from scratching the wood too much, 

As a rule, glasspaper is used wrapped — 
round what is called a rubber. The 
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faigea: ae 15 aes a "ylinaeieal vubbens 
in use. Its movement would be both 
rotary and longitudinal, as will be clearly — 
understood. It -might be the — right — 
diameter to fit the concavity, or in some | 
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cases the nearest one available of smaller 
diameter would be used to avoid making 
one specially. For small holes or sem 
circles a lead pencil, a, piece of dowel rod, 
or the back of a paring gouge is often 
suitable for carrying the glasspaper. a: 
In small sizes, diameters can be varied 
by wrapping more or less glasspaper — 














Fig 15.— Using Cylindrical Rubber 
ordinary form of rubber is ‘shown in 
Fig. 13. It is simply a rectangular block 
-of wood, cork, or any other convenient 
: material, measuring about 5 in. by 24 in. 
- by 14 in. The best rubbers are of cork = 3 

pes tut wood is more generally used. Its Z 
purpose is mainly to keep the glasspaper 


< 


3S flat; but it also affords a convenient 
means of holding and using it. It is used 
> — in the same way asa scrubbing- brush, 


except that it is generally worked only 
in line with the grain of the wood. If 
used across the grain, the scratches made 
by the glasspaper are much more notice- 


= _ able. When the attainment of a true 
. surface is of more importance than 
-- appearance, as in patternmaking, the 


rubber is worked across the grain at first, 
_ but finally with the grain. . Sa | Work ceeamee mare : 
: Rubbers are not always flat (see Fig. 14), Se. | = 
. , | See ae Fab ber ‘Tt might be supposed | 
that the use of a rubber in such cases is — 
needless trouble, when a piece of planes 
paper could be used in the hand alone ; 
but the latter method would spoil the eS 
accuracy of the best work, while the use 
of a rubber would do something towards — 
making bad work passable. ye 
For concave surfaces of large radius, -4 i 
block of. wood similar to an Onn 


special. age ~are sentctan ed 
In such cases an ordinary flat rubber 
Work : : may. be used as in Figs. 16. and Le wor. 
















ae ax “SCRAPING AND ( GLASSPAPERING WOODWORK oes Se 


; Be the: pee of ye curve, to remove 
pst marks only. In a case like Fig. 16 it 
_-would only travel in the one direction 
- indicated, to avoid returning against the 
grain. In both examples, after tool 
- marks were removed and varnish applied, 
_ the glasspapering would usually be per- 
- formed without a rubber, as in Figs. 18 
and 19, the movement. generally following | 
he grain. ; 
For use in narrow places, a thin strip 
of wood may be used as a rubber; or a 
chisel: may be suitable. In other cases, 
‘a piece of glasspaper folded and held 





R 7 
between finger and thumb may be the best — PA Peeled seri Rounded pena 


j ae 


_ way of dealing with work. This method 


ois shown i in’ Hig. 20; where one epee which is still in use. In the manufacture 


of glasspaper, first the glass is washed and 
sorted, and then broken very fine by _ 
stamps or other machinery. 

The different grades of glasspaper are 
numbered from 3 to 0, and even finer, and 
there are corresponding sieves to divide 
the various grades, or to “ size,” as it is 
technically called. These sieves are num- 
bered from 140 to 30, the numbers repre- 
senting the number of meshes per lineal 4 
inch ; the finer sieves are covered with ~~ 
Swiss silk, the others with woven wire. Z. 

The placing of glass on paper requires =— 
considerable skill and experience (we = 
quote from the “‘ Woodworker’s Review ’’). 

~The workman has delivered to him plain — 
papers in reams of 120 sheets, each sheet 
making four sheets of ordinary size. 
The appliances used are a copper tank 


le 















m pulling: could also be done with a 
~ small piece of glasspaper held in the | 
fi ngers and pressed to the contour. The | _ 
“movement in both cases would be ex- 
oe, longitudinal. — 

__ mrubbing down after a coat of varnish 
; is sufficient for the glasspaper to pass 
uite lightly two or three times over all 
‘parts of the surface. In removing tool 
marks — before varnishing, the pressure 
ould be beaver and the rubbing: more 
rolonged. . 
low anette: is Made.—Glass- — 
per, consists of strong paper coated with 


I »wdered | glass. e-name sharp sand S Fig. 20. eiGlantnaseae Moulding without 
Was used, thus the. name ‘ sandpaper,” | Rubber 
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holding 56 lb. of glue, a table, a bench on 
which the sheets are laid to cover them, 
a cutting machine, a press for packing 
glass, and a hot plate for heating the 
sheets. A special drying-room is another 
essential. y 

When all is ready a ream or two of paper 
is placed on the table, and the top sheet 


is coated with glue by means of a brush | 


resembling a shoe-brush, but with longer 
hair. The sheet is lifted by two corners” 
and laid on the bench, glue side upper- 
most; the bench has a border standing 


Making a 
To make the simple form of box kite shown 
by Figs. 1 and 3, obtain four straight 
strips of light wood, preferably spruce, 
2 ft. 6 in. by 2 in. by } in. ; these dimen- 
sions should be full. Obtain also four 
other pieces,each 1 ft. 74 in. long, but 4 in. 





Fig. 2.—False 
End Bound 
On 


Box Kite 


wider and thicker than the foregoing, and 
halve their ends to a depth of in. by 4 in. 
in order that when the false end a (Fig. 2) 
is tightly bound on, these cross sticks will 
firmly grip the long pieces edgewise, the 
sides of the cell being indicated by the 
dotted lines. The long. sticks should be 
notched at a distance of 4 in. from their 
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with a narrow fillet in front. Powdered 
glass is simply thrown or scraped over 
the sheet, which then is raised from one ~ 
side so that the superfluous glass runs off — 
on to the bench and is used again. yi 
The sheet is then placed on thes 
4 
te 


E 
sa 
up some 13 in. or 8.4n. high: on three sideae : 


hot plate, a hollow, flat, iron bench 
heated with steam ; this causes the 
glue to boil up and thus securely fixes 
the particles. of glass on the paper. — 
After drying the sheets are cut to 3 


size. 


{ 
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Box Kite | 


ends to receive the forks of the cross” < 
sticks. Se 
The width of the cloth or paper ‘coli 
should be 8 in.. and they should be — 
separated by a distance of 1 ft. 1 in. or — 
1 ft. 2 in., their edges being bound with | 
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Fig. 3.—End of Box Kite 


fine twine. The easiest way to make the : 
cells is to cut two strips of the material, 4 
10 in. wide and 4 ft. 84 in» long. Turn 

over the edges ¢ in. along each side, and - - 
insert fine strong twine. If paper is — 
used, glue the fold; if cloth, stitch the | | 
hem. When completed, either gine or 


stitch the ends of the strip with a zie ; 









lap, so as to form a continuous fiaid: 
pavy folding, divide this accurately into 
four equal parts, 
-ereases glue one of the long sticks edge- 
wise (see Fig. 2). When dry, the whole 
. can be put together and the flying line 
: _ attached, without a bridle, as in Fig. 1. 
It is advisable in all cases to make the 
_ cross-pieces a trifle too long to ensure their 
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Tue leather suit-case shown by the accom- 
_ panying illustration has a frame of thin 
iron. The lower frame for the body part 
goes all round. and measures 22 in. by 
16 in. The frame for the lid is from 
_ 8B to B. round abHe front and sides only. 

This must be 4 in. larger than the inner 

- frame to allow for the thickness of the 


- leather as it passes on that inside. The © 


a frame front should be 22 in.. to hold a 
_ suit neatly folded with underwear. From 
_ Ato B is 16 in., and from a to c 10 in. 
© or 12 in. 





















_ of the frame A round to the hinge at 
the back for the lid part, leaving a piece 
- at each end to fold over the lower half. 
- €ut same to fit the under frame, and 
~ the ends must be separate, and stitched 
coarsely to the body part. 
: be drawn to the frame with a thin thread, 
~ so as to hold until the leather cover is 
_ pasted on. Brown basil leather (sheep- 
skin) or light horse hide can - be used. 


If this is used millboard will not be 
; " required. Some use imitation leather, 
_ which is the cheapest. 

Having decided on the material, damp 
_ the under-side well with a thinnish pre- 
_ ,paration of glue, and draw it tightly down 
_ to the frame with long, basting stitches 
~ until dry. Do the same with the under- 

. half, and stitch it round the outer edge of 
the frame, using a thin strip of leather 
p for the under-side. Then stitch the inner 


: A | "MAKING A LEATHER " SUIT-CASE 


and at each of the 


peaene the band tightly; they may 


Begin by cutting sc some naponia his size — 


These*must - 


a Cowhide is best, but more expensive, and - 
also very heavy. but will last longest. . 
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_ always be shortened by cutting away the 


shoulder formed by the halving. 

These kites are easy to fly. Avoid an 
enclosed space where the- wind whirls in 
invisible eddies. Having let out 20 yd. 
or 30 yd. of line, get someone to throw up 
the kite. If several large kites are sent 
up in tandem, steel wire is almost essen- 
tial. Instructions on building model aero- 
planes are given in a later volume. 


Making a Leather Suit-case 


rows along the frame, six stitches to the — 
inch ; finer stitches would cut the leather 
too much. Then at the back bring the 
two together with strong stitches, and on 
the outside use a strip about 1} in. wide, 
with the thin piece inside. 

The handle must be the best part of the 
leather. 1 ft. by 1 in. of three thicknesses. 
It is tapered to the edgés to make it half 
round. It is fixed on with brass-headed 





A Leather Suit-case 


rivets of good size, clinched inside to a 
piece of leather. The ends can be stitched 
to make a stronger job. A lock can be 
riveted in the centre, or one at each end. 

The case should be lined with fawn- 
coloured sateen, using best bulldog paste. 
Cut the material to fill all round to pass 
under the margin of the leather that holds 
the frame, and smooth it neatly with a 
piece of ivory, such as a knife handle. 
Dress the edges with glasspaper, and polish 
with a linen cloth and glue water (weak). 
Finish with the white of an egg, polishing 
it all over. 


Cleaning and Repairing - 


Dutch, French, Regulator 
and Lever Drum Clocks 





The Dutch Clock. — A familiar fora 


of this old-fashioned clock is illustrated 
by Fig. 1 on opposite page. the move- 
ment, or works, 
parts named. The framework and part 
of the wheelwork, too, are of wood, and 
the pivot holes are little pieces of ‘brass 


tube inserted into holes in the wood. The - 
‘pivots are steel pins driven into the centres _ 
of the wheels, and the pinions are formed _ 


on wooden bodies. In some very old 
Dutch clocks, the wheels themselves, ex- 
- cept the escape wheel, are of wood. 


To clean one of these clocks, first detach 


the weight and pendulum ; next unscrew 
the nut that holds on the minute hand, 
take off the hands, turn the clock over 
on to its face, and remove the pins that 
fasten the front of the clock case to the 
body. Pull them out boldly with a pair 
of pliers, and then take off the motion 
work. For removing the train wheels, 
one of the centre wooden uprights will be 
found to come out. Take out a pin near 
the top end, and pull towards the worker, 
and it will come out. Care must be taken 
not to bend the pivots. 

Clean all the wheelwork as described 
in the case of the American clock (see 
p- 26 of this volume), and make a thorough 
examination as before. The pallets are 
sure to be cut more or less, and if they 
will not bear flatting down with the 
emery stick, recourse must be had to 
bending the escape wheel backwards or 


forwards so that the action takes place at and | some for fourteen and even. twenty 


eee poe eo ee 
another part of the pallets. 


being shown with the 


-dulum suspension wires and give t 


-pinions and heavy pendulums enabling 
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The wheel, — : 
of course. is made to a certain extent cup- 
shaped by this operation. but that doess 
not much matter. 

In these clocks the pallets are- atten 
found to have worked loose, and require — 
riveting up again. Beyond that, and~ 
the wear of the escapement, there will - 
probably not be much the matter with | 


a 
= 
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them. The escape depth can be adjusted — 


by knocking down the bearing of the back — 
pallet pivot. Thoroughly clean the i 


em 

a little oil. 
A little fine emery- -cloth will improve. 
the appearance of the hands and the — 
brass rim round the glass. As in all 
clocks, see that it is “in beat” when 
hung up level. If the pendulum bob is — 
found to be loose,’ and drops down, — 
tighten by inserting a piece of cork: 
between it and the pendulum-rod. 

The French Clock.— One of the 
better class of pendulum timepieces is _ 
the ordinary French movement as founda - 







usually in,a black marble or wood case, — 
‘and as illustrated by Figs. 2 and 5 (pp. 291 


and 293). Better finish and sounder _ 
frame are found in these clocks than i is the 
case with the American or Dutch clock. 4 
They are also, as a rule, very good time- — 
keepers, their fairly good wheels and 







them to keep correct to within a minute 
or two ina week. They go for eight days, 
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Fig. 1.—Movement of Dutch Clock 
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eight days, the latter being rather un- 
common, though fourteen-day clocks are 
often met with. 

To get the movement out of the case 
of a French clock, open the back door 
and remove the two screws, found one 
on each side, holding the movement to 
prevent its falling forward. Unhook and 
take off the pendulum, and then draw 
the movement out. from the front of the 
case. It will be found to be held in place 
by two brass arms. Take off the hands 
by unpinning the minute hand, and the 
movement can then be unpinned from 


the frame which holds the dial, etc., and - 


the latter put on one side. 

French movements are made in several 
qualities. The cheapest have rough-filed 
plates and wheels, and rough and bad 
motion work (hand work). The motion 
wheels are placed between the plates, 
and a set-hand arrangement somewhat 
similar to that found in an American 
clock—that is, the centre wheel turns 
friction-tight upon its pinion. 
better grades quite a different arrange- 
ment is found, the centre wheel being 
fast upon its pinion, and the motion 
wheels placed between the front. plate 
and the dial, after the manner adopted 
in a watch. In either case, it must be 
seen that. the hands are not too easy, 
and the shifting parts must be tightened 
accordingly. 

The winding work—that is, the ratchet 
and click, ete.—will be found on the out- 
side of the front or back plate, accord- 
ing as the clock winds from the front or 
back. Before the clock can be taken 
apart the mainspring must be let down. 
Place the key on. the winding square, 
and, taking off the pressure from the 
click, with the finger hold the click up, 


and allow the key to go back half a turn, 


letting the click fall back into its place 
again. Repeat this operation until the 
spring is completely unwound. The back 
cock can then be unscrewed and the 
pallets taken out, the pins can be with- 
drawn and the plates taken apart, and 
the clock will then be in pieces. 

If all the pivots and wheels are right, 
and the mainspring not broken, cleaning 
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In the. 


may be proceeded with. The rough move- — e 


ments referred to above can be cleaned 


_by immersing them in benzoline and then | 
pegging out. 


The barrel and mainspring, 
however, must not be put into the ben- 
zoline, but wiped clean, and brushed out- 


side with the chalk brush and dry chalk. _ 


The arbor and cover can be washed in 
the benzoline, and cleaned thoroughly 
before being replaced. Put plenty of 


oil on the mainspring before putting on ~ 


the barrel cover, and do not forget to 
oil the barrel-arbor pivots. 

If any difficulty is experienced in get- 
ting the barrel cover off, hold the barrel 
in the hand, cover up, and knock the 


arbor sharply on the bench or floor, driv- _ 


ing off the cover at one blow.: 

To clean the better class of French 
movements—those with polished plates— 
a different method is pursued. Strip the 
plates—that is, unscrew everything upon 
them—and mix a little rottenstone powder 
with sweet-oil to a paste. Put some of 


this on a rottenstone brush, and vigorously — 


brush the plates and brass wheels, cocks, 
etc., brushing backwards and forwards 
straight from top to bottom, to put on 
an even grain. This done, put all in the 
hand-bowl, and pour on benzoline, and 
with the benzoline brush thoroughly wash 
all rottenstone and grease from the parts. 


Take them out and dry with a duster, and | 


put on one side for a few minutes for the 
last traces of the benzoline to dry off. 
Do not put the barrel in the benzoline, 
but with the rottenstone brush nearly 
dry, polish its sides, and clean off with the 
benzoline brush rather dry, afterwards 
wiping. clean with the duster. 
dry, take the chalk brush and dry 
chalk, and proceed to brush up and 


polish all the parts; then peg out all 


pivot- -holes clean, also between the leaves | 
of pinions, and brush through all wheel 
teeth, to remove any traces of rotten- 
stone. 

The clock can at re put bogoller a 
little clock oil being applied to pivots 


All being ~ 


and pallets, and just a trace'to the crutch 


where the pendulum hangs. 
The pendulum suspension-spring must 
be treated very carefully or it will easily - 
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Fig. 2.Movement of French Clock : Pendulum Side 
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~ spoil, and it cannot be again got right. 


In putting the clock back in its case, 
see that the 12 o’clock is quite upright, 
and then set in beat by bending the 
crutch as usual. These clocks have an 





Fig. 3.—French Dead-beat Escapement 


excellent regulating arrangement to turn 


with a small key from the front. Turn- 
ing to the right shortens the acting part 
of the pendulum suspension-spring, and 
so makes the clock go faster, whilst — 
turning tothe left has the opposite 
effect. The entire arrangement is con- 
tained in the “ back cock,’ and must 
be taken apart and carefully cleaned 
with the rest: 
French Dead-beat Fscapementos: 

The French steel pallet dead-beat escape- 
ment sometimes seen in marble and other 


_ clocks is shown by. Fig. 3. In repairing 


it, wear must be buffed out on the impulse 
faces only, and as in these escapements 
very few teeth are embraced by the pallets, 
setting the pallets nearer to the escape 
wheel will cause it to lock properly. The 
front pallet pivot hole is in a brass eccen-. 


tric disc, and can be. turned with a screw- — 


driver to adjust the depth of the pallets 
and escape wheel. When only a few 
_teeth are spanned by the pallets, the 
pallets are, as it were, on the top of the 


wheel, and setting them a little nearer — 


makes the teeth lock better. When the 
- pallets span more teeth or a larger part 


of the wheel, as in English regulators, 


setting the pallets nearer to the wheel 
alters the drop, and makes it unequal 


__ without making the teeth lock better. 


French Recoil Escapement.—Fig. 4 
shows the ordinary recoil escapement 
4 
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The consequence of this is that the angles 


- becomes unequal, a trifle taken off one — 
pallet back as described in connection 





found 4 in French clocks. It acts in sxaptlye | 
the same way as the English recoil escape- 
ment shown in a later chapter, the prin- <a 
cipal difference between them being that 
the French escape wheel has more teeth —— 


than the English one, and the palletsdonot _ 


embrace so large a portion. of the wheel. _ 


of the pallet faces are different, and can- 
not be relied on as an indication of correct- — - 
ness as in the English form. Also, being 
more ‘“‘ on the top of the wheel,” placing 2 
the pallets a little closer deepens the 
action without very much affecting the 
equality of the drop on each pallet. | 
To alter the depth, the front pallet 
pivot is always in an eccentric brass - 
disc with a screwdriver slit across it, by © 


- means of which it may be turned round, 


and the pallets moved a trifle nearer to 
the wheel. When worn, these pallets — 
become cut into grooves, which should 

be ground out, with emery buffs, as before 

- described, and, being small, great care-: 
must. be. Tekan that the corners are not _ 
unduly rounded off. After buffing and 
polishing, the depth will need a little — 


_ readjustment by means of the eccentric 


| 


disc just referred to, and if-the drop — 





on Pig, 4.—French Recoil Escapement : pve 


with the English regal escapement pall : 


correct it. 
If very badly worn, the pallets of” 
French clocks can easily be shifted on — 
their axis. They fit on a long tapered — : 
square, and to get them a little farther = 
along knock them off, reduce the banat 
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just the least trifle, and knock them on 
again. Do not attempt to knock them 
farther along the tapered square without 
first reducing the square, or, the pallets 
being as hard as.glass they will very likely 





Fig. 6.—Escape Wheel 
and Pallets of Tic- 
tac Escapement 


Fig. 7.—Altering Pal- 
let of Tic-tac 
Escapement 


split across the centre hole and be in 
two parts. In case such an accident 
happens, the pallets can be reunited 
by soft soldering, pressing them well 
together as the solder runs, and washing 
the acid off well with plenty of water, 
to prevent rusting. When soldered and 
washed, the square hole may be cleaned 
- out with a fine file, and the pallets re- 
placed on the arbor. Very little force 
must be used to drive them on, or the 
soldered joint will part again, so it is 


best to let them go on fairly easily, and 





Fig, 8 


Figs. 8 to 11.—French Visible Pin-pallet 
Escapement and Amount of ‘‘ Drop” 


Fig. 11 


set them by warming a little shellac and 
making sure it runs well along. The heat 
necessary to run the shellac will not 
affect the solder, and it is well to remember 
that shellac only requires just enough 


heat to make it liquid. More will only 


burn it and destroy it, burnt shellac 
having no holding power. 
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In case this method of repairing a 


broken pair of pallets is not deemed good 
enough for the clock in hand, a new pair 
may be made, following the directions 
given for English clock pallets in a later 
chapter. : ; : 
Drum Clock Tic-tac Escapement. 
—This is found in the old French brass 


drum clocks with little, short pendulums ~ 


about 3 in. long, fortunately not made 
now. Fig. 6 shows the escape wheel and 
pallets. The face a (Fig. 6) is circular, as 


from the pallet staff, consequently there 


is no impulse on it, the escape wheel 
tooth resting “ dead ”’ on it, until it drops 
on B, which is the single impulse pallet. 
This ‘arrangement wastes power, and con- 
sequently the clocks continually stop, 
especially when they get a little old, as all 
now are. Some try to alter the pallets as 


shown at co (Fig. 7) by the dotted line, 
giving the entrance or “dead” pallet a __ 


little impulse, and bringing the pallets 
nearer to the escape wheel to equalise the 


drop. But this is not a very satisfactory 
procedure.. A better way is to make a_ 


new pair of recoil pallets embracing three 


more teeth. The clocks then go; but _ é 


they are poor timekeepers. Some convert 
these clocks by taking away the pallets 
and pendulum, and fitting on a platform 
with a watch-cylinder escapement. But 
when the cost of this and the labour is 


y 


counted, also the cost of an extra wheel 


in the train instead of the old escape 


~ wheel, it will be found that a new and 


better clock can be bought for the money. 
and the old one discarded or used up as 
material for repairing. ea 

Pin-pallet Dead-beat Escapements. 
—The principal of these is the French 


** visible ’? escapement often seen in front 


of the dial in marble clocks of good quality. 
Fig. 8 shows the escapement. The wheel 
teeth on the fronts, or acting parts, are 
straight. Their backs. are curved to 


points to clear the pallets, and have as 


little drop as possible. The pallet arms 
are usually of brass, and the pin pallets 
are round, either driven in tight or 
cemented in with shellac. When driven 
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when cemented. 
agates are used. The round pins are cut 
away -to half, making them D-shaped, 
having the curved parts as impulse faces 
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Then there is the amount of the drop. 
If too much on the entrance pallet, lower 
the pallets, bringing them closer to the 
wheel. If too much on the exit pallet, 


remove the pallets farther from the wheel. 
If not enough drop on either and the 
pallets just catch on the teeth points, 
while the locking is quite correct, probably 
one pallet back does not point exactly to 
the escape-wheel centre. In any case, 
one or both pallets want a slight twist 
round, so as to let the teeth points drop 
earlier.’ 


and the straight parts as backs. The 
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a Fig. 12.—Brocot Visible Dead-beat Escapement 


_ straight parts should point exactly to the 


centre of the escape wheel, and the pins 


 ghould be a little less in full diameter 
than the space between two teeth points. 


The pallets should also be set exactly 
upright in their holes.. 

_ This escapement will be found really 
simple when its underlying principles are 


once mastered. The teeth points should 


fall exactly on the pin centres when they 
“drop,” as in Fig. 9; then as the pallet 


continues its motion towards the centre 


In impulse, the tooth point slides off the 
rounded face of the pin, and, leaving its 
edge, another tooth drops on to the 
other pallet as in Fig. 9. _ If the teeth fall 


as in Fig. 10, they lock too deeply, and. 


the pallet arms must be separated a little 
more by bending or by warming and 


- shifting the stone back, until the drop 


is like Fig. 9. If the teeth drop as in 
_ Fig. 11, the locking is not deep enough, 


Sn and the pallet arms must be closed, or 


the stone moved towards the wheel. 


eS 
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In a visible escapement, generally, the 
brass escapement cocks are movable a 
little, and can be strained this way or 
that as. required to adjust the distance 
between the centres of the escape wheel 
and pallets. In those in which the pallets 

are between the plates, the front pivot is 

carried in an eccentric, like recoil French 

clocks. But the locking can only be 

regulated by either closing the brass pallet 

arms by bending, or by warming the 
shellac and moving the stones away from . 
or towards the wheel. 

Tf the agate pallets become worn or 
chipped, they can be warmed to soften 
the shellac and pushed in more or drawn — 
out, to bring the action on a new part. 
After this, some considerable adjustment 
on the lines already described is always 
needed, as the stones being a slack fit in 
their holes, it is almost impossible to re- 





of the escape wheel it slides down the es 
straight front of the tooth, and causes no \% 

recoil of the wheel or other movement. : 
Fig. 1 


Fig. 13.—Pin-pallet 
‘Escapement 


Figs. 14 and 15.— 
“Drop” in Pin- 
pallet Escapement 


cement them in exactly the same posi- 
tions as before. Should a stone be broken 
or lost, a new one may be obtained from ~ 
a clock-material shop and cemented in. 
Worn steel pin pallets are best replaced 
with new ones. Generally they are driven 
in tight, and may be knocked out. New 
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pins must be very carefully made from 


steel wire, filed flat to size, and hardened, 


a good polish being put on finally. 
In French pin-pallet escapements there 


is very little drop, and the teeth points 


are thin. This being so, a tooth just. a 


little bent causes the pallets to catch it 


and the clock to stop. Therefore, in 


-examining such an escapement it is not 
sufficient to try the drop on a few teeth ; 


but it must be carefully tested on every 
tooth of the wheel for a complete revolu- 
tion, and all faulty teeth straightened. 


Worn. pivots: or pivot holes to the 
escape wheel or pallets will also cause an 


apparently correct escapement to catch 


and stop. 


Another form of the French visible 
dead-beat escapement—the Brocot—is 


shown by Fig. 12. 


-A few clocks have pin-pallet escape- 
ments like Fig. 13, in which the impulse 
is on the wheel teeth, and the pallets are 
small, round, hard-steel pins. The pins 
wear rapidly, and when worn must be 
replaced with new ones filed up from 


needles tempered blue to allow of being 


filed. These escapements are adjusted 
like the other pin-pallet ones above 
described, and the really important. point 
is the locking. The teeth must drop on 
the pins as in Fig. 14, just below the 
corner, and as little below as possible. If 
the drop is like Fig. 15, the pallets must 


be closed and brought a little nearer 10 | 


the wheel. 


~ CLEANING AND REPAIRING REGULA- 


TOR’ CLOCKS 
Vienna regulators are, without doubt, 
the best timekeepers to be had, with 
the exception of a fine seconds- pendulum 
regulator. Their great advantage lies in 


the possession of a long and fairly heavy: 
pendulum and—e carefully made “ dead. 
~ beat ”’ 


escapement. They are driven by 
a weight, which is superior to a spring, 
in that the power does not vary when 
wound up fully or nearly run down, but 
is always the same. 
The Escapement. 


Wises 16 and 17 


‘show the movement, and Fig. 18 the form 


of pallet used in a regulator clock. It 


faces,” 


will _be- Bpasrved: that the resting sur- ; 


faces of the pallets, or their “locking 


as clockmakers would say, are 
struck from the pallet pivots as a centre, 


resting upon them, neither advance nor 
recoil, but only move when they give im- 
pulse across the faces of the pallets. This 
form of escapement, invented by Graham, 
is admitted to be the best yet introduced 


for ordinary clocks ;_ its only superior is 
‘ Gravity,” used in turret clocks and. 


the. ‘ 
sometimes in the best regulators. 





and therefore the escape-wheel teeth, when 


ant 


In Vienna regulator escapements the 


pallet bodies are often made of brass, in 
which the pallets lie in grooves. The 


pallets are curved pieces of steel, and — 


held in place by clamping screws. 


be buffed out, and the pallet advanced 


by simply. loosening the clamping screw. 
This obviates the necessity of softening . 
_and closing the pallets,.as in those of — 


English pattern, and is a distinct improve- 
ment. 


and thus made as good as new. ae 


Vienna regulator clocks are, as a rule, 


very well made, have light wheels and 


small pivots, being driven by a compara- 
This means that — 
they must be kept fairly clean and well — 
also that the pendulum cannot be | 


tively light weight. 
oiled ; 


When the dead faces of these — 
pallets become so worn. that advancing ~ 
them is not very satisfactory, the pallet 

_ may be reversed end for end in its groove, 


~ When as 
their faces become worn, the wear may 


6 op gui 
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expected to swing through a very large 7. 


arc. 


As a rule, the pendulum swings _ 


very little farther than is necessary to- = 


allow the teeth to escape, and there is 


very little run on the locking or ‘‘ dead” 


faces of the pallets. 
clocks, always particularly try the lock- 
ing of the teeth on the pallets. 
much ; 
corners. 


to maintain it, the clock stops. In such — 
cases adjust the pallets so that the teeth — 


only just lock, and the clock will baal E 
nearly always cured, Fig. 19 shows _ a 4 


os > 


In many — 
cases where they stop, the teeth lock too — 
that is, they fall too far up the. 
dead faces, and not near enough to the 
This makes a larger swing of - 
the pendulum necessary to allow them to 
escape, and the power not being sufficient — 
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tooth just locking properly ; Fig. 20 shows 
-a tooth locking too far up; and Fig. 21 
shows a tooth mis- locking and falling 
on the impulse face instead of the lock- 
ing face. 

ae Maintaining Work,” etc.—It will 
be observed that there is “ maintaining 
work ”’ to keep the clock going while it is 
being wound. In a spring clock this is 
unnecessary, but in a weight clock, un- 
less some such arrangement were pro- 
vided, the act of winding would not only 
stop the clock for a minute or so, but 
would cause the escape wheel to travel 
‘backwards and double the error. 

A careful examination of the barrel and 
main wheel will amply repay the worker. 
It will be seen that a ratchet and curved 


Fig. 19 Fig. 20 





A Fig. 18.—Vienna 
Regulator Pallets Fig, 21 


Figs. 19 to 21.—Tooth Locking Properly, 
Too Far Up and Mis-locking Respectively 


spring are interposed, and it is through 
this spring that the driving power reaches 
the clock. A pawl, or “ detent,’’ as it is 
called, falls by its own weight into the 
-ratchet teeth, and, when the clock is 
being wound, prevents the ratchet and 
curved spring from being carried back- 
wards ; the curved spring in the meantime 
keeps the clock going until winding is 
completed. 

+ Removing Movement, etc.—To re- 
- move the movement of a Vienna regu- 
lator undo the two _ set-screws just 
underneath the clock and draw the 
movement forwards. The pendulum will 
be left in the case and need not be dis- 
turbed. Hands and dial come off as 
usual. The plates and wheels, etc., must 
be polished with rottenstone and cleaned 
as in the ordinary French movement 
_ described in an earlier chapter. Repairs 
of any kind are seldom needed. The gut 
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lator, proceed as follows : 


line, if broken, is easily replaced with a 
violin ‘‘ A’’ string, purchased at a music- 
seller’s, the method a replacing being — 
self-evident. 
Setting Up.—To set up a Vienna regu- 
First hang it | 
upon a stout picture-nail, and adjust for 
upright by means of the pendulum and — 
the enamelled scale at the bottom of the © 
case, the pendulum when at rest just 
indicating zero on the scale. Then screw — 
the two steadying screws, one each side — 
of the bottom of the case, firmly into | 
the wall. Finally, set in beat by means — 
of the adjusting screw on the crutch, 
which can be easily manipulated without — 
disturbing anything. In most clocks of — 
this type, the seconds hand revolves once ~ 
in about any, seconds. 5 
: 


et) ee 


CLEANING AND REPAIRING LEVER | 


DRUM CLOCKS ~ 


Portable timepieces are controlled by | 
means of a watch balance instead of a — 
pendulum, and therefore partake partly — 
of the nature of a clock and partly of — 
that of a watch. The most frequently — 
met with type is the familiar nickel- platetay 
drum clock of American or German manu- 
facture, the movement of which is shove 
in Fig. 22. “The movement, on the whole, — 
is similar to that of the cheap pendulum ~ 
clock discussed earlier in this work, and 
it is cleaned and repaired in practically 
the same manner.. The only difference of © 
note is the escapement. ‘To take a move- 
ment out of its case, unscrew and remove — 
the two feet and take out a small screw — 
or screws found -at the top of the case, 
and the entire movement will then come ~ 


et, bet, 2S 
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- out from the back. Before doing this, ‘ 


the winding buttons, etc., must be taken 
off by unscrewing in the reverse direc- 
tion to that of winding, and the set-hands | 
button pulled off. This liberates the — 
back. § 
The Escapement .—This is an ‘adapted — ; 
lever watch escapement, there being a 
balance a (Fig. 23), which is really a fly-— 
wheel mounted on pivots so as to spin 
quite freely, and attached to it is a hair- — 
spring in such a way that when the - 
balance is given an impulse it vibrate 
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backwards and forwards, moving a less 
and less distance each time, until it 
comes to rest. It thus acts in a similar 
way to a pendulum and forms a time 
measurer, because each vibration, whether 
long or short, is performed in a certain 
time. The balance and hairspring are 
connected with a suitable escapement, 
that, like a pendulum escapement, will _ 
give the balance a little impulse at each — 
beat to keep it going, and at the same 
- time allow one tooth to pass the pallets. 





23.—Drum Lever 
Escapement 


Fig. 


Fig. 24.— 
é Lever. Fork 
Action 





Fig. 25.—Hairspring © 


The result is a timekeeper which is nearly 
as good as a pendulum clock, and which 
is portable, for clocks with balances 


may be moved or carried about in any. 


position without greatly disturbing the 
working. 4 


The common form of drum Peeee eS- 


capement is shown in Fig. 23. The.escape 
wheel c and pallets B are of the dead- 
beat form, very similar to a French or 
American dead-beat escapement (already 
illustrated in this work). Instead of a 
crutch being attached to the pallets to 
work with a pendulum, there is a lever 

E (Fig. 23), at one end of which is a fork 
to give impulse _ to the balance through 
an “impulse pin” p. At the other end 


_of the lever is a counterpoise to balance — 


\ 
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it. The fae A pin is raat capright 2 in thal : 





round and enters the centre notch, by | 


are two depths or actions that must be 


in precisely the same way. The second 
































centre boss of the balance, and as ite 
comes round enters the centre notch of © 
the lever fork. This moves the lever a _ 
little, unlocking an escape- -wheel tooth, | 
and allowing it to give impulse. This = 
impulsé is transmitted by the lever to 
the impulse pin, and thus the balance — 
receives a little push onwards. The | 
balance continuing its’ motion, is at last | 
brought to rest, and the hairspring causes 
it to return. The impulse pin enters. the. 
centre notch of the lever fork, unlocks a ~ 
tooth, and the lever gets another impulse, Z 
and so on. ~~ 
Between the impulses the escape- -wheel. 
teeth are locked, as in the English dead- 
beat escapement (see an earlier volume), | 
and the pallets and lever do not move, 
The balance, also, is quite free to spin, 
the lever not touching it. The axis of the 
balance has a flat filed on it opposite. 
the impulse pin, to allow the prongs of the 
lever fork to pass. The use of the outer | 
prongs of the lever is to prevent the lever 
moving and unlocking the escape- -wheel 
teeth between impulses. Fig. 24 shows 
what is meant, and represents the lever" a 
fork and the balance axis between two | 
impulses. If the lever gets a shake or | 
from some accidental cause comes against 
the balance axis B, the prong a will res 
against the axis B, and the lever can get 
no farther until the impulse pin comes. 


i a 


which time the flat on the balance axis — 
will be in pe to allow the lever fork Sj 
to pass. eS : 

Adjusting Depths or Actions.—There & 
adjusted correctly. The first is the pallet b 
depth or action between the escape- -wheel ; 
teeth and pallets. This exactly resembles 
that in a dead-beat French or American’ 
clock, and should be adjusted to “ lock,” 


is the lever depth or action between the — 
lever fork and the balance axis and im- 

pulse pin. The lever must have sufficient - 
motion between its banking pins for 
horn. or rong A ees ee to be at is 
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. Fig. 24. Then place a finger-tip or pair 


and try the “shake” of the prong A 
against the balance axis. Let the balance 
come round, and hold it on the other 
side, trying the shake of the prong D in 
the same way. If they touch and have 
no shake, the balance cannot vibrate 
freely, and the banking pins must be 
bent outwards to give~a little play. If 


the balance axis and seem too short, 
lengthen the lever by straightening up 
the bend in the lever a little. 


a 


_ Adjusting the Balance.—The balance 


rh 


to be quite free and have the least trifle 
of endshake ; but it must on no account 
rock about. 
‘the points or pivots: of the balance are 


lerely wear blunt or rounded ; at others 
y wear all on one side. In each case 
rpen them up on an oilstone until 
y are true and sharp. In doing this 
balance must be rotated a little as 
s rubbed on the stone, to prevent flats 
ng formed on it. A good way is to 
d the axis in a pin-vice during the 
cess. Or the pivot points may be 
rpened up on emery buffs; but the 
esult is not generally so good. 
_ The Hairspring.—The hairspring (Fig. 


“ment. Tt is passed at its outer end 
through a. hole in a brass stud, and held 
n place by a tapered pin B. The outer 
coil then passes through a wire loop or 
4 between two pins A, which are set in the 
regulator. The spring should pass freely 
between these pins, and when the balance 
is at rest should stand between them, 


acs 


evenly between them. The hair- 
33 eee ‘in beat,” when the balance 
is at rest the impulse pin will be in the 
tever fork, and the balance axis, impulse 


ee tbls can be ce ae by loosen- 


w ith the nae half a turn round, as in 


ust be adjusted in its bearings, so as 


xt 
| pt the clock is going the spring will - 
pla y 
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of tweezers on the lever counterpoise, | 


the points of the lever prongs can pass 


It is very important that — 


central, true, and sharp. Sometimes they — 


ting out or taking up a little more hair: 
spring, and pinning tight again. 


Timing.—If one of these clocks gains — 


while the regulator is at “ slow,” and the 


-hairspring quite free between the regu- 


lator pins A, it may be made to go a 
little slower (up to five minutes per day) 
by bending the pins a wider apart and 
giving the spring more play between them. 
If the alteration required is more than 
this, the spring must be unpinned at B, 
and the centre brass collet turned round 
on the balance axis, so that when again 
pinned in and in beat the hairspring is 
longer. If such a clock loses, the reverse 


‘process can be followed, closing the regu- 
lator pins a little for a small alteration, 
and shortening the hairspring for a larger 


one. 

Lubricating.— Before making any such 
alteration, see if the clock is clean and 
oiled properly, as a dirty clock or sticky 
oil will cause all sorts of errors. The 
parts requiring oil are the balance pivots 


and escape wheel and lever pivots, the 


pallet faces, and just a trace on the im- 
pulse pin. The regulator pins and also 
the hairspring where it passes between 


them must be perfectly clean and dry, 


or else they will become sticky, giving 
the spring a jerky action and causing the 
clock to gain. 

Weighting the Balance.—If a clock 


_ cannot be made to go slow enough, even 


25) is an important part of the escape- — 


touching either, as in Fig. 25. Then : 


- 


pin, and pallet axis will be in a straight | 


impulse pins of other forms ; 


when the regulator pins are opened out 
and all the hairspring let out, weighting 


the balance by tinning it with lead solder 


will be effective. But after this it must 
be well washed in plenty of water to 
remove the acid, 
should be removed during the process. 
Or three holes may be drilled at equal 
distances through the balance rim, 
and pins or screws fitted to make it 
heavier. 

Varieties of the Lever Drum Escape- 


penton Dideroul varieties of this escape- 


ment are met with. Some have pin 
pallets, while others have lever forks or 


principle of all is the same. A watch lever 


-escapement acts in exactly the same way: 


as these drum-clock escapements. 
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‘‘Square’’ Camping Tent.—The simplest 
frame for a “square” tent (see Fig. 1) 
is that of a ridge-pole supported by two 
upright posts, the latter being about 


2 in. in diameter, and having an iron pin © 


let into the upper ends to project about 
24 in. The ridge-pole, with upper edge 





ir, 
- a 


for tightening up the guys ; two holes are. 


bored about 4 in. apart in a piece of hard 


wood, through which the rope is rove as. 
shown, and finished with a knot. The 
bight is dropped over a _ peg driven © 
obliquely into the ground; these pegs” 
should be about 14 in. long. The ee 








Fig. 4.—Method ‘of Taoing- 5 
Entrance Flaps Together 
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rounded and dressed, may be made from 
straight-grained pine 2 in. by 3in. About 
8 in. from each end in the under-side-bore 
a hole 24 in. deep, just large enough to 
take the iron pin (see Fig. 2), and near 
the ends another hole 3 in. in diameter 
horizontally, into which fit an oak or 
beech peg 4 in. long to keep the rope guy 
from slipping off, ee 3 shows the toggle 
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of the spars has not viet been given, | as” 
it is better to cut them to the required 


length than to tip the canvas. For sewing 
the canvas, a ‘“‘ palm,” two or three duck 


Pe 


needles, wax, and twine are necessary. © if 
Although single- roofed tents are un-— 


comfortably hot in bright sunshine, th 
may be made exceedingly cool by sprea 
ing an awning on a separate. nidge-po 


J 
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A leaving a clear 6-in. space between it acl 
_ the tent roof for the air to circulate (see 
‘Fig. 1). 

Of the many materials suitable for tent 


- making, choose white cotton duck 18 in. 


_ wide, and the tent shown in Fig. 1 covers 
nearly 8 ft. square of ground. The roof 
\ will take six pieces 15 ft. long ; join these 

by their selvedge edges with $-in. double 
3 seams, and hem the outer cloths down to 
form a 3-in.” “table? on the selvedge 
a edges. Then mark off on the other edges 
a 3-in. table, and sew down on the under- 
3 side as before: this piece will now be 
rectangular, measuring 14 ft. 4 in. by 
8 ft. 34 in., allowing 1 in. for correct- 
=. ing any irregularity on the cloth ends. 


_ Across the centre of this an extra piece of - 


-eanvas should be sewn to stand against 
the chafe of the ridge-pole, and eyelet 
holes must be worked in every other 


q 


seam at the eaves for guys, as shown. 


- If the frame posts are 7 ft. 9 in. long, and 
their centres 7 ft. 9 in. apart, the top of 
the ridge will be 8 ft. from the ground, 
-and the canvas roof will overhang the 
posts 2 in. or 3 in., so that when the 
side and end screens are sewn to the under- 
‘side of the roof at 2 in. from the eaves, 
_ the latter will just come outside the posts. 
These may be 3 ft. high, 6 in. being allowed 
_ to hang on the ground for tucking under 
_ the tarpaulins. Six cloths will be required 
for each side, and the selvedge must be 
tabled down to make them 7 ft. 114 in. 
long. 
It is convenient to have an opening 
_ at each end of the tent for change of wind, 
and the easiest way will be to make the 
ends in oe three cloths 12 ft. long 
joined by a 4-in. double seam, and cut 
diagonally at an angle of 38°, will make 
_ one end and give 2 in. overlap for lacing 
ig and sufficient for tablings. The ridge 
angle is supposed to be 75°. 


me 


: angle on each piece must be sewn down 
+ 







to allow room for the ridge-pole. 
4 Fig. 4 shows a good method of lacing. 
Loops on one flap are passed through 
_ eyelet holes on the other, and are just 
long enough to reach to the next eyelet 
hole, as shown. Short pieces of whipcord 
_ Sewn all round the eaves between the 
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~ each side to a point. 


lapped or laid seams. 


At the termination of each 


The acute 


a P <<) é- 
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screen and roof will be very convenient 
in hot weather for tying up the side 


when rolled up. Then one or both sides 


can be instantly let down at will. 

Bell Tent.—The bell tent shown by 
Fig. 5 was the British Army regulation. 
tent, and is 14 ft. in diameter by about 
42 ft. in circumference. It is made of un- 
bleached tent duck. The plan, Fig. 6, 
shows the number of pieces required. 
There are twenty-two sections, each 10 
ft. 6 in. long and 2 ft. 2 in. wide at the 
lower end, diminishing in a straight line - 
The width includes 
the extra material required to form the 
‘The last seam is 
continued only 4 ft. from the top, leaving 
the remainder to form the opening of the 





tent, as shown in Fig. 5. The end of this 


seam is strengthened by stitching an 
extra gusset piece on the face. The edges 
of the parts folded back are bound with 
wide, webbing 3 in. across, containing 
brass or galvanised iron eyelet holes for 
lacing purposes. The webbing is also 
carried along the bottom edge on the 
under - side of the whole circumference. 
seam is 
stitched a piece of webbing 3 in. square, 


with folded edges, containing an eyelet 


hole, to which the stay ropes are fixed. 
Near the apex of the tent three ven- 
tilators are formed (see A, Fig. 6). The 
canvas is cut and hemmed in the three 
sections, leaving a hole in each case about 
8 in. long, 4 in. wide at the bottom, and 
tapered towards the top. The roof of 
the hole is formed by stitching the canvas 
round an iron hoop and along the sides. 
The hoop is made of }-in. round galvanised 
iron, and is 6 in. high by 6 in. wide. 
The apex of the tent is made into a hood 
and. lined with stiff canvas, and into this 
is fitted the tent pole, which is rounded 
at the top end. 

The wall B (Fig. 5) of the tent is 2 ft. 
9 in. high, and is made of the same material 
as the cover. The upper edge js bound 
with webbing, and is stitched permanently 
to the tent cover along the dotted line 
shown in the plan. The lower end is ~ 
bound with canvas, and “in addition .has 
coarse canvas, 6 in. wide, stitched along 
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the edge. The ‘wall is held down with 


small pegs run through loops, made. of 
strong line, attached to its lower edge, 
the space left between the edge and the 
eround being filled with the canvas 
edging, to prevent draught. = 


The tent pole is 3 in. 1 







is made in two parts, 
with a socket joint: — dwt 
Ground Sheet.— + 
For use with the tents "N/« 44a. 44 s 
here describeds3.. 2S 
ground sheet is always 
desirable, and this can 
be made of 


é eo 


strong 4 
‘Canvas, prepared in Ce 
the following manner : a 


Procure 14 lb. of best ws 
black paint ground to 

a thick paste in oil, 

4b. of finely powdered litharge, 4 pt. of 
thick boiled oil, 2 pt. of boiled linseed oil, 
and 1 pt. of outside oak varnish. Mix the 
black paint, litharge, and thick boiled 
oil to a paste, and thin down with the 
other ingredients. 
hard with a glossy surface in about ten 
hours; it should be applied as ordinary 
paint. Another method is to mix well 
together equal parts of raw, boiled, and 
thick boiled linseed oils, adding sufficient 
lampblack to colour the oil. This pre- 
paration takes longer to dry than the above 
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n diameter, and 





-paper or trays being placed underneath 


This preparation dries — 


-are:~ Four cheap bamboo three-joint. 








ae ry Sander te 
and is not so glossy, but is more elastic 
and pliable, and materials treated with — 


it can be folded or creased in any manner _ 


without cracking. | oe ae 
Many other colours may be used instead 
of black ; for brown, use raw and burnt 


turkey umber; ‘for. yellow, use yellow 


ochre, chrome, or raw sienna; for red, 
use venetian or indian red; for green, © 
use various shades “of brunswick or per- 
manent-zine-ereens. « <--e S 
To apply the dressing, spread the canvas — 
on a flat surface and give two or more — 
thin coats by means of an ordinary paint 
brush, allowing the first coat to dry tho-— 
roughly before applying the second. The 
drying is usually hastened by suspending — 
the canvas on lines hung across a room 


a 











Fig. 5.—Bell Tent 


~~ 


having a temperature of about 100° “Bd 
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‘to catch the surplus oil that may drain. 


Light Bathing Tent.—The tent shown 
by Fig. 7 was made and designed to carry 
on a bicycle (see Fig. 8) for a distance of a 
few miles and erect upon the beach for 
the use of two bathers. It is not large, 
being 5 ft. 9 in. from apex to ground, and 
covering 5 {t. 8 in. square. The materials 












fishing rods ;. 5 yd. of unbleached calico 
70 in. wide ; screw-eyelets. The bam 
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rods, when packed up, measure 2 ft. 11 in., 
and the covering rolls up into a package 
. 12 in. by 6 in. by 3 in., which can be 
_- strapped upon an ordinary carrier; but 
- the same materials will make a tent 6 in. 
_ higher for the use of taller people, as there 
-_is a little material to spare.. The fishing- 


er 


—% 


rods consisted of three joints each 2 ft. 
11 in. in length ;. but as this was too long 
for the purpose required, the slender top 
_ joints were cut down to 12 in., giving less 
spring and greater strength. They are, 
_.ot course, light and springy, but lightness 
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a. Fig. 7.—Light Bathing Tent Erected 


and portability are the chiet part in 
+ view, it only being necessary to erect it 
for half-an-hour.at a time, and that only in 
fine weather. 
The four top joints of the rods have a 
_ string passed through their end rings and 
are tied together in a bunch permanently 
as shown in Fig. 9. The bottom joints 
have a screw-eyelet inserted 3 in. from 
their lower ends to tie the bottom tapes 
_of the ee down. The calico cover- 
ing is 5 yd. long and 70 in. wide, and 
_ Fig. 10 shows how it is cut up to form the 
tent. The base of each side of the tent 
1I—U 
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is 70 in. wide less a small portion for the 
seam. The height is 7 ft. 6 in., and each 
side is a triangle like Fig. 11 (see also the 
plan, Fig. 12). About 4 in. or 5 in. is 
turned up inside at the bottom of each 
piece and divided into three pockets by 
vertical seams, forming corner pockets A A 
and a centre pocket B, in which to load 
sand or shingle to keep the sides down and 


weight the tent bottom, especially the 


corner pockets a A near the rods, to prevent 
the tent blowing over, as no pegs and cords 
are used. 





Fig. 8.—Tent Packed on Bicycle 


Fig. 10 shows how the material is cut 


up. The two sides are each in one piece. 


The back is formed by joining the two 
pieces cut from the left (4 to A) by a seam 
up the centre. The front is formed 
similarly by joining the two pieces but 
from the right (B to B), except that the 
join only extends downwards 9 in. from 
the top point, and is then left divided to 
form a door and provided with one or two 
tapes for tying together when dressing. 
A tape is also sewn at each bottom corner 
for tying to the eyelets. When the 
diagonal seams are sewn up, uniting the 
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front, back, and sides into one complete 
covering, a small patch is sewn on at the 
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top somnts (Fig. 9) finally. Then erect the 
rods tripod fashion, unroll the covering — 


top point to give strength where it rests and lift it over the stand, letting the top — 








Fig. 9.—Top 
Joints Tied 
Together 
Fig. 11.—One 
Side of Tent 
Fig. 12.—Plan 
of Tent 





“pon the tops of the bamboos. 
the tent, lay the rods on the sand and fit 


them together, inserting the bunch of prevent tearing upwards. 


Quick-drying Tar-varnish 


For rough outside work where a large 
surface has to be covered and paint is too 
expensive—such jobs, for example, as 
old sheds and fences, galvanised-iron 
sheeting, etc. — it will be economical 
to use a tar-varnish. Made according to 
the following recipe, it will dry hard in 
a few hours. 
be given to those who attempt to make 


the varnish themselves, as its ingredients 


are highly inflammable, particularly the 
coal-tar naphtha, and it is very important 
that there Baits be no naked flame near 





i 
in 


Fig, 10.—Cutting Out 
~ Material for Tent | 


To erect Non door opening a small ‘cross-piece 


But a word of caution must 


get cold the preparation is ready for use. — 


fall over the tops of the — 
rods, where it will rest and — 
take the weight of the — 
material. The calico can 
then be tied at the bottom 
corners and the legs adjusted — 
to tighten the material. It | 
is then ballasted with ead A 
or shingle, and is ready for — 
use. The operation takes — 
about five minutes or less.» 
In packing up, the nods 3 
form a bundle which can be 
- tied up and strapped along © 
the bicycle-frame tubing. — 
The covering can be placed 
on the carrier behind the 
saddle. As regards the sew- — 
ing together of the material, — 
the seams should all be 
lapped and be sewn down 
twice. At the top of the 
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should be put to give strength and — 


\ 


the vessel in which the varnish is being — 
prepared: Melt together in a suitable 
iron vessel over the fire 7 Ib. of coal-tar~ 
wane and 1 lb. of coal tar; slowly add — 

4 lb. of quicklime, after which the tem- | 
perature should be raised and the contents | 
well stirred ; this removes all traces of 
free acids. Now add 1 Ib. of lampblack 
and + gal. of boiled oil, stir well and allow 
to cool down, then remove well yee: from 
the fire, and add cautiously 34 gal. of 
coal-tar naphtha. After being allowed to 


Tue optical lantern here described has 
a good appearance, but is inexpensive to 
make. The general design will be gathered 


from Figs. 1 to 3. The only parts it will 


2 be found necessary to purchase are the 

& - condenser, the projecting lens, 

_ four-wick lamp, or an incandescent gas 

3 burner or other source of illumination. 

- Mahogany is probably the best wood 
Dior making the lantern. Well-seasoned, 
__ strat -grained wood must be used if 
the lantern is intended to be lasting, as 
the heat would soon find out the weak 

g spots in inferior wood. 

3 For the baseboard a piece of Bsc 
1 ft. 1 in. long by 64 in. wide and 3 
_ thick is required. Two pieces 10 in. (ae 


and. 1 in. wide are cut from the sides of 


} the baseboard, as shown in Fig. 4. These 


two recesses Hecommnodate the sides of > 


x the lantern. The part of the baseboard 
_ projecting in front of the lantern could 
a have the top edges chamfered for appear- 
= ance. 
Bs 


“¥ 





fs 
___ Making the Body.—For the sides of 
the lantern, two pieces of TICE ay. 10 in. 
F: Bene by 92 in. wide and ;% in. thick will 
be required. These are fixed to the base- 
_ board with screws, and should have large 
Be holes drilled in them for ventilating me 
= body of the lantern, as shown in Fig. 1. 
_ The body of the lantern should be lined 
inside with tin, as a protection against 
the heat, so before finally fixing any of 
the parts together they must be lined with 
s tin on the portions which form the inside 
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of the body. The tin can be cut into 
pieces, two pieces 8+ in. by 54 in. for the 
top and bottom, two pieces 8} in. by 9 in. 
for the sides, and two pieces 9 in. by 


54 in. for the ends, and fastened in position 


on the wood with small nails or screws. | 

Figs. 5 and 6 show that the condenser 
is held in position by means of suitable- 
size holes in two pieces of wood, which 
forma thick hollow front for the lantern. 
In the measurements given the size of 
the condenser mount is 44 in. in diameter 


and 18 in. thick; but it is better to buy 


the condenser first, so that this portion 
can be made to fit accurately. Two 
pieces of mahogany 9 in. long by 54 in. 


wide and <5. in. thick are required. A 


16 
round hole 44 in. in diameter is made in 


both these pisces of wood, the centre for 
the hole being 3 in. from the top. Two 
pieces of wood 54 in. long by 1 in. square 
are fastened between these former two 
pieces, thus making a hollow front 13 in. 
thick, the thickness of the condenser, so 
that it comes flush with the front of the 
lantern body. The piece of tin lining. 
the inside of the front will also require a — 
hole through which to pass the condenser. 
The front, thus completed, can be placed 


in position, and fixed with screws through 


the sides and the baseboard. ' 

For the top of the lantern a piece of 
mahogany 10 in. long by 64 in. wide and 
js in. thick is required. -In the middle 
of this and from one end a hole 7} in. long 
and 21 in. wide is cut as shown in Fig. 3. 
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In covering the top with tin it should be 
cut so that portions of tin can be turned 
up to cover the edges of the hole. The 
purpose of this hole is to accommodate 
the lamp chimney, and the lantern is so 
arranged that the lamp can be placed in 
the lantern with the chimney in position. 


_ This is a great convenience in use, as 


lantern body, so as to form a door ; 


the lamp may be lighted and the flame 
regulated before it is placed in the lantern. 
Also, if anything should go wrong, the 
lamp can be withdrawn in a second. The 
top is fixed to the sides of the lantern 
with screws, and as these screws will be 
visible they should be fitted neatly. 
Brass screws should be used, and the 
heads should not be sunk below the sur- 
face of the wood, but should project 
slightly; so that on glasspapering they 
form a uniform surface with the wood. 
For the back of the lantern a piece of 


mahogany 9# in. long by 64 in. wide and 


a's in. thick is required. This should 
preferably be made up with three pieces 
of wood, tongued and grooved and 
clamped together, as the heat would soon 
warp and twist a plain piece of wood. 
After lining the back with tin, it is fixed 
with hinges to the left-hand side of the 
but 
the hinges must not be fixed until after 
the sides are finished as described. — 

The sides of the lantern body are im- 
proved in appearance by having strips of 
mahogany glued on, as shown.in Fig. I. 
Four pieces of mahogany 92 in. long and 
four pieces 8 in. long, all eight pieces 


being 1 in. wide and ;%, in. thick, are~ 


required. These strips are glued on the 
sides of the lantern body to form a panel, 


as shown in Fig. 1, and fixed with fine 


panel pins. The upright strips serve the 
purpose of preventing the sides warping, 
in addition to being ornamental. The 
small holes in the front of the lantern 
(see Fig. 1) can.be drilled now. These go 
right through into the hollow front, and - 
are for the ventilation of the condenser. 


Stage.—To accommodate the slide 


carrier, a stage is fitted to the body (see 
Fig. 1). Two pieces of mahogany 64 in. 
long by 1 in. square are screwed to the 
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of 44 in. hetvcen ate and on "Phosect a 
piece of mahogany 64 in. square by 3 oat 
thick is fixed with screws. 
piece of mahogany has a hole 4 in. in 


diameter cut in the middle of it, as shown 


in Fig. 2. A piece of stout tin (or sheet- ~ 
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brass) 74 in. long by 44 in. wide has a 


hole 4 in. in diameter cut in the middle of — 


it, and the two ends are ee up at 3 
right angles for a distance of } in., as e 


shown in Fig. 7. Two pieces of clock 
spring are riveted or soldered to the back 


~ 
ay 


of the tin and it is then inserted in the — 
stage, so as to exert a pressure on the slide — 


carrier and hold it in position. 
Bellows Focusing-attachment. — 

Probably the most easily made jotta 

attachment for the projecting lens is a 


bellows, as shown in Fig. 8. The bellows 2 
is 6 in. square, and should have an ex- : 
tension of about 7 in. Two pieces of 2 


bookbinder’s cloth 2 ft. 1 in. long by 9 in. 
wide are glued together to give the | 
requisite stiffness. When dry, the cloth | 
is first folded fanwise in }-in. folds and — 
pressed, the folds running along the — 


_ longer length of the cloth. The cloth is ~ 


next folded four times across the shorter i 


length, the first fold being 3 in. from one — 2 


end and the three others at a distance — 
of 6 in. each. This leaves the last folded 
side overlapping the shorter side by 1 in. 


The overlapping portion is glued to the : 


short side, forming a tube 9 in. long by ~ 
6 in. square. The }-in. folds previously 
marked and pressed j in the cloth are now 


pressed again fanwise with the figers a = 


the same time, 


now be glued on to Be front board of 
the stage. 


~the corners being pressed into shape at EB 
like folding a parcel, — 
-This completes ‘the bellows, and it may — 


Lens Board. —The front-board for the 


projecting lens consists of a piece of 
mahogany 87 in. long by 63 in. wide and — 
~; in. thick. This lens board might be | 


made up with three pieces of mahogany, — . 
-tongued and grooved and clamped to- — 
gether to the dimensions given to prevent — 
warping ; although if a piece of mahogany: . 
6 in. long by 1} in. wide and ;%, in. thick — 
was glued to the back, in the position — 
front of the lantern ee leaving a space shown by the chet lines in im cE shea 
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Fig. yee ee Pressure 
Plate for Holding 
Slide Carrier in Stage 
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_ Figs. 1 to 3.—Two Elevations and Plan aS: 


of Lantern Body ; Fig. ae 
eae : : | of Lantern 
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Fig. 12.—Support 
for Extension 
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a Figs. 5 and 6.—Two Vertical Sections Through Lantern Body 
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Figs. 13 and 14.—Two Elevations of 
Top for Use with Incandescent Burner 


Figs. 10 and 11.—Brass Extension 
Tubes 
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would answer the same purpose. Also, 
3-in. holes could be cut in the same piece 
of wood to grip the brass extension tubes, 
which would strengthen that part con- 
siderably. The hole for the projecting 
lens is cut with its centre 3} in. distant 
from the top, and the board is then glued 


to the front of the bellows. 
Brass Extending-tubes.—The exten- 


sion for the bellows is worked with brass — 


tubes of #?-in. diameter, as shown in 


Fig. 8. The arrangement of these tubes — 


is shown in detail in Figs. 10 and 11. 
One tube 4 in. long slides smoothly, but 
not too easily, in another of a similar 
length, and two sets of these tubes are 
required. At the end of the larger tube 
a flange of thick brass 14 in. in diameter 
is soldered, as shown in Fig. 10. This 
flange has three holes drilled in it, as 
shown in Fig. 11, for attaching with 
screws to the front of the lantern. A plug 


of wood is tightly fixed in the end of the 
smaller tube, and to this plug the Jens - 


front is screwed. These tubes can now 
be fixed to the front of the lantern body, 
with their centres 34 in. apart and 2 in. 


distant from the top of the baseboard. 


To hold them more rigidly in position 
when the bellows is extended, a piece of 
mahogany (Fig. 12) is screwed to the 
baseboard, ‘as shown in Fig. 8, This 
Bee of wood is 6 in. long by 24 in. wide 
and ¢ in. thick, and has two q-in. holes 
cut in it, with their centres 34 in. apart, 
and 2 in. distant from the bottom, to grip 
the tubes. 


The lens front is now fastened securely 


to the brass extension tubes with large 
screws, as shown in Figs. 8 and 9. The 


# 


baseboard, 
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screws go Sas through chs front into % 


the wooden plugs in the tubes. > 


Accommodating Incandescent Gas — 
Burner. 
candescent gas burner in the lantern, a 
tin top, as shown in Figs. 13 and 14, can 
be fitted. This fits in the hole on the top. 





of the lantern. Two pieces of tin are Te 


quired, one piece 1 ft. 8 in. long by 2 in. 


wide, and one piece | ft. long by 2} in. 


wide. The longer piece is bent to Peers : 
a rectangle 7} in. long by 24 in. wide, 
which leaves one end overlapping by | in. ; 
this overlapping portion is riveted to- 
gether as shown in Fig. 14. Cuts are 
made along the bottom of each side of this” 
tin top for ;; in. up, so that small portions 
of the tin can be bent out at right angles, — 
as shown in Figs. 13 and 14. These — 
turned-up pieces of tin rest on the top of 
the lantern, and prevent the tin top from ~ 
slipping through the hole into the body, | 
The smaller piece of tin is bent in a curve, — 
as shown in Fig. 13, and riveted to ‘the 2 
former piece, as shown in Fig. 14. oe 
Finishing Lantern.—The lantern can — 
now be french-polished, or given three or _ 
four coats of brush polish, smoothing — 
down with fine glasspaper between each — 
coat. The metal parts can be coated — 
with black varnish ;_ or if brass has been ; 
used they should be lacquered. + 
If the condenser is placed’so high in | 
the lantern that its 
the level of the flame in the lamp, as it 
may possibly be, it is an easy matter to 
put an extra thickness of wood on to the : 
inside the lantern body, so — 
as to bring the uD up to the ren 
height. io 





If it is desired to use an in- © 
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Oe Fixthe Gas Fires.—The following par- 
: ticulars apply to the modern types of gas 
_ fires, these being independent structures 
~ usually standing in front of existing coal- 

burning grates. In the first place it may 
be stated that every kind of gas fire re- 
_ quires a chimney to carry away the pro- 
~ ducts of combustion—the burned gases— 
ay and the chimney should be as effective as 
_ would be provided for a coal fire. Occa- 
4 sionally, a gas fire is used because the coal 
fire “smokes,” indicating a_ defective 
4 chimney, but the practice should always 

‘be condemned. 


ote! 0 toes 2 


“ 


4 when coal gas is perfectly burned—a good . 


_bunsen flame or a clean, hard-edged 
luminous flame, burning in free air—the 
{ enacts of combustion are practically 
~ innoxious. Modern makes of gas-steam 
_ radiators afford proof of this, for these 
e are used without chimneys, and are 
_ freely ailowed in places of amusement, 
schools, and other buildings, which are 
under the inspection and control of 
_ yarious public authorities. This perfec- 
tion of combustion, however, applies only 
to heating devices that consume the gas 
_ perfectly, and this cannot be said of the 
gas fire or any appliance with which the 
- flames impinge on surfaces at a much 
= lower temperature than themselves. 
Se With gas fires, and with some water- 
_ heaters, the flames beat on surfaces ex- 
3 a. : provided for them to beat upon, 
this being particularly the case with a 


~ 


fi 
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It cannot be too widely known that 





gas fire, and while some of these surfaces 
reach a high temperature, they are never 
nearly so hot as the flame, while parts 
might be called cool by comparison. 
When, therefore, gas flames play and im- 
pinge on such surfaces, combustion is not 
perfect, and it is sufficient to state here 
that the products—the burned gases— 
or one of them at least, should be got 
rid of. 

When arranging to instal a gas fire, a 
special effort should be made to have its 
burned gases carried away by a_ brick 
chimney. Of course, the majority of 
these fires are stood in front of coal grates, 
the chimney of which is utilised as a 
matter of course; but when there is no 
chimney in the room where the gas fire 
is to come (as in @ basement room, attic, 
built-out office, etc.), then every thought 


~ should be given to connecting to a brick 


chimney belonging to another room, if 
it is anyway possible. There may be a 
chimney in the wall, this coming from a 
room beneath or belonging to an adjacent 
room, or there may be a fireplace and 
chimney in the room above. -In any case 
let it be remembered that reliance can — 
usually be placed on what a brick chimney 
will do, whereas a metal pipe chimney is 
unreliable in most cases, and often a 
complete failure. A pipe flue is used 


with every success to connect a fire to a 


brick chimney, but for the whole chimney 
to be made up of metal pipe is nearly 


always disappointing. The metal is far . 


» 
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too good a conductor of heat to answer 
satisfactorily when exposed. 

When arranging to fix a gas fire in 
front of a coal grate it is sometimes the 
practice to close the mantelpiece opening 





Fig. 2. PES Gas 
Fire: Fireplace 
Opening Restricted 
but not Closed 


Fig. 1.—Fixing Gas 
Fire Fireplace 
Opening Closed 
with Iron Plate 


by asheet of iron, as in Fig. I, the nozzle of 


the gas fire going through a hole which 
closely fits it. This is not a good plan, 
as it causes too much air to pass through 


_ the fire, while yet showing a decrease in” 
the ventilation of the room. A 9-in. 


_ square chimney will, as a common rule, 
~ change the air of a 12- ft. room five or six 
times per hour, which is desirable if the 
room has, say, four people in it. This 


means about 130 cubic feet of air per — 


minute, and this amount cannot be ex- 
pected to pass through a 3-in. or 4-in. 
nozzle with success In every Case. 


-changes reduced, while the keen draught 
through the nozzle must have a cooling 
influence on, and reduce the heating 
efficiency of, the fire to some extent. 

> The better plan, unless some special 
condition prevents it, is to let the products 
discharge as Fig. 2. If the chimney has 
an ordinarily active draught in it, it 
need not be feared that the products will 
come into the room. Everyone knows 
that the smoke of a coal fire is set free 
some 18 in. below the chimney opening, 
_ yet, if the chimney is efficient, none of the 


smoke comes into the room. One well- - 


7 


"THE AMATEUR MECHANIC be ee 


say that the fixer should ascertain what — 


' gas fire. 


tion must. be given to the possibility of 


The > 
consequence is that the room has its air-~ 


- the chimney has an aperture made in rite e. 
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pian make of gas fire has its nozzle 3 
made pointing upwards at an angle of | 

about 45 degrees, and with this the sheet- — 
iron elbow shown in Fig. 2 is not needed. 4 


It will be seen that with Fig. 2 the gas 


3 
“a 
fire can be pushed hard up. against the — 
grate, if desired, as there will still bo 
openings around it to allow the necessary = 
full volume of air to pass behind. : 
In the same way, if a gas fire is - fixed | 

in a room having no chimney of its own, — 
but having in the wall a chimney from — 
another room, then the fixing, if possible, — 
should not be too sound. Fig. 3 illus- EE 
trates what is meant, the “loose fitting ” : 
shown allowing a good volume of air tol 
leave the room, for ventilating require- — 
ments, without causing a keen draught — 
through the front hot part of the fire. 
One word of caution as to Fig. 8 is to 


















duty the flue is expected to perform 
besides taking off the products from the 
If it is the flue of a fire grate 
or a range having regular use, considera- 


this new aperture interfering with the. 

work the chimney has been doing. The — 
fixing of the gas fire in the manner shown _ 
is equivalent to making a fairly large hole — 
in the chimney, and many kitcheners — 
show a falling off i in eineeney iti sg 


SS oe 





Fig. 3.—Gas Fire Flue Discharging i into Chimney 


worse, if such a hole is made. ‘Fire gra e8,, 4 
too, sometimes work less successful i 


besides which smoke may pass from the — 
chimney through the aperture into the $ 
room. If the Soe A in qhosbians has a a 







E for the ass fire, then the latter ad better 
_ be fixed soundly (not loosely), and have 
a damper in the connection to be closed 
Z when the gas fire is not in use. — 
Connecting-up Gas Pipes.—The con- 
necting up of gas pipes is a simple matter 
_ now that compo pipes have been generally 
a discarded. The ironmonger can supply iron 
_ pipes to any length, with elbows, T-pieces, 
bends, etc., the pipes having external 
- serew-threads at each end. To connect 
two pipes, a short sleeve, from 1 in. to 2 in. 
long, and threaded internally, is screwed 
half-way on one pipe and the other pipe 



























one or more special wrenches or pairs of 
gas pliers being necessary for turning the 
pipes. Before making the joint, the 
threaded parts of the pipes are smeared 
With a paint consisting of 6 oz. of paste 
white-lead, 2 oz. of red-lead in powder, 
and sufficient boiled linseed oil. 


- socket joint, which enables the pendant 
to swing in any direction. Before erec- 


taken apart, well greased with tallow at 
the movable joint, and, if the joint is 
found leaky. it should be ‘ground i in with a 
little powdered emery. this being after- 
rards carefully cleaned off. more tallow 
id on, and the whole put together again 


socket joint is usually fitted with an 
internal threadyso that the pipe from the 
£ ~~ pendant can. be screwed into one end, and 
_ a short piece of pipe, to pass through the 
_ ceiling, into the other. This short piece 
of pipe should be of sufficient length to 
| el a T on the pipe running across the. 
_ joists, thus connecting the pendant to the 
- gas supply, and should also serve to carry 


the weight of the pendant, the supply pipe 


being carried beyond the T with a short 











_— will lie on the next joist, and so form an 
c= "additional: means of support. Should the 
Po: ~ iron supply pipe be running in the same_ 
| - direction as the joists, the best method 
_ to adopt is to fix what is known as a bridge- 


.* e 


‘piece between the joists, and the simplest — 


_ manner_ of doing this is to nail a narrow — 
oe of wood to each joist, and rest Lae 


GAS PIPES, ‘FIRES AND BURNERS 


then screwed into the projecting part, 


~ Ceiling pendants should have a ball- and- 


tion, the ball-and-socket joint should be 


and tested. Each end of the ball-and-— 


piece of pipe having a capped end, which — 


-and a smoky flame issues. 


a? a P Ete BE ~ FT ~ ey ey. i ae ee «=. %, a 

a ete tars NE Sales Be Se RS Cie ek = ee 
—_— > ~ oe 2 “= le. - 7 
aps piie s : 


- 313 


ends of the wooden bridge-piece on ther. 
In the exact position over the hole in the 
ceiling, a hole should be drilled, through 


-which the short piece of pipe from the 


ball-and-socket joint can pass, with a 
fairly close fit, and if a long thread be put 
on the upper end of the pipe, a back-nut 
ean be put on before the union of the cap 
and lining is screwed on; the back-nut 
should then be turned back until it forms 
a guard to the union to prevent the latter 
unscrewing. 

Incandescent Burners.—If a newly 
fixed burner gives an unsatisfactory light, 


either there may be an insufficient gas — 


supply or the mantle may be much too 
-wide ; 
‘the first case the mantle will be well lit 
all round the bottom with the light getting 
worse towards the top. 
air-holes in the bunsen tube are covered 


by the fingers, the light will at once— 


improve. Therefore, either reduce the 
amount of air admitted, or increase the 
quantity of gas supplied. To reduce 
the amount of air. merely rotate slightly — 
the ring or clip with. which practically © 
all modern burners are now fitted. To in- 
crease the gas supply, remove the burner 
from the fittings, and unscrew the bunsen 
tube, when the gas regulator nipple will be 
seen to consist of a brass tube having a 
‘soft white metal top with five small holes, 
which should be very slightly enlarged. 


_ Very handy for this purpose is a hat-pin,- 


ground to a long taper and passed up 
from the under-side. 
too wide, one side only is incandescent, 
the other side hanging away from the gas. 
ring. This fault is, of course, easily seen 
before the burner is used; if, however, 
the mantle has-been lit, the light can be 
improved by slightly lowering the mantle, 
and, as this is tapered, presenting a smaller 
surface to the flame. 

It may be noticed that the brilliant 


light given by a new burner does not last, © 


the light after a fortnight probably show- 
ing a marked decrease ; if kept in use the 
mantle top becomes coated in with soot 


go wrong in a much shorter time if used 
in a room in which a fire is constantly 


perhaps both conditions exist. In © 


The burners © 


~ 


Iftwo of the four 


- 


When a mantle is _ 
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burning. The cause of this is simply 
dust, which is drawn in at the air-holes 
and carried up the bunsen tube. 
cannot pass away owing to the gauze, 
to which it adheres, this preventing the 
gas getting away quickly enough to draw 
in the proper amount of air. To remedy 
this, take off the mantle and, with a small 
brush (an old nail- or tooth-brush), 
- remove the dirt, blowing sharply through 
the gauze afterwards. Then replace the 
mantle, clean and replace the chimney, 
unscrew the bunsen tube, brush the 





Fig. 4.—U-tube with 
Rubber Connection 
for ERGOT Gas 
Pressure 


Fis. 5.—Water in 
Two Legs of U- 


Different Levels 


nipple clean, and refix the top. If the 
mantle is covered with soot, leave the 
gas half on until the soot is removed. 
In the case of an old-fashioned type of 
burner, should the by-pass work badly— 
the by-pass light going out after the gas 
is turned on—one of the two set-screws on 
the side of the burner may have been 
inserted too far ; 
“screwing a complete turn, the burner will 


most likely work. It is sometimes neces- ~ 


sary to take out both screws and to remove 
the grease from the end of the hole. 
When a Gas Tap Sticks.—The tap on 
a gas-bracket may, in the course of time, 
stick so badly that considerable force will 
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tube standing at | 


in this case, after un- : 


a 


be required to turn it. The trouble can — 


be remedied in a few minutes. First turn 
off the gas at the meter. The tap is held 
in place by a screw inserted from the 
upper side of the pipe, and this screw 
needs to be withdrawn by means of a 
screwdriver. 
be observed, and this must be put aside 
carefully. A smart but not heavy blow 


: 
- 


j 


A small washer will then — 


with the wooden handle of the serewdriver © 


will now drive out the plug. Sprinkle 
some knife-powder or fine emery on a rag 
and draw the rag gently up and down 
through the plug-hole in the pipe a few 


times, and also well polish the plug itself — 
with the same rag. On replacing the | 


plug, washer and screw, the tap will be 


found to turn quite sweetly, the ease of 


yf 


&. 


working being regulated by roe the — 


screw a trifle in or out. 


— 


Finding Gas Pressure at Baraey or 
It is frequently desirable to — 





in Pipe. 


know what pressure of gas exists at burners _ 
or in service-pipes to which some gas 
appliance is to be connected ; and, failing ; 


the possession of a specially-made pressure-_ 


- gauge, the following home-made device — 


can be used with complete accuracy. 

All that has to be obtained is a 12-in. 
to 16-i a length of small glass tube, of, - 
say, 3%; to 2 in. internal diameter. This” 


re . 


can usually be purchased at a chemist’s — 


shop, and costs a few pence only. It 
requires to be bent U-shape, and this can 
be done in any gas flame (a blue flame for — 
preference, as it is cleaner), and even if - 


the bend is an ugly one it does not matter — 


as long as it will let water pass through it. 

Fig. 4 shows the bent glass tube, but | 
it is extremely doubtful if a bend will be 
made, at the first attempt, as pela 
as the illustration shows. Sometimes, in — 
making the bend, the tube is caused to be 


of smaller diameter, but for the present. 


purpose this is not a fault; in fact, some 
are purposely drawn out quite small at 
the bend, it being said that this \ gives 
steadier effect. 

On one open end of the tube a piece offs 


_ rubber pipe is slipped tightly, the other 


end of the rubber tube being inna 
tightly on to the gas pipe or fitting, where — 


the pressure is to be tested os Fig. oe a 
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and the gas then turned on. 
_ shows the tube before the gas is turned on, 
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While Fig. 4 


- Fig. 5 indicates what happens when the 


% gas pressure be felt. 


The water, which at 


- first stands level in both legs of the tube, 
_ will, under the gas pressure, descend in the 
Eiee ‘which the gas enters and rise to a 


corresponding extent in the other leg. 


- All that has now to be done is to measure 
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calculated and spoken of in “ tenths.” 
“tenth ”’.is the tenth of an inch, so that 


the difference in height between the two 
_ water levels, and whatever it may be is 


the pressure of the gas per square inch. 
In Fig. 5 it is supposed that the difference 
between the two levels is 34 in., and this 
would be as correct as the most expensive 
gauge could indicate it. 

It remains to be selned that, up till 
a few years ago, gas pressures were always 


oA 


what is now called 1-in. pressure was then 
es of as ten-tenths pressure. The 
-33-in. pressure indicated in Fig. 5 would be 


— Batt valves in cisterns and waste prevent- 
ers can easily be adjusted. First shut off 
the water, carefully examine the valve, and 
~ take to pieces. Some have only a split 


_ - ‘ 


BALL VALVES 


* 


* 


ming 


called thirty-five tenths. | More recently, | 


pressures are spoken of in inches, due to 


the fact that the days of low pressures are 
past, and when getting into higher figures, 
the tenths come awkwardly. In the time 


of the flat, luminous flame burner, it was 


common for the pressure in a house to be 


actually less than 1 in., and to speak with 


any accuracy, fractions—that is, tenths— 
were both convenient and necessary. With 
the mantle (bunsen) burner, particularly ~ 
the inverted type, the pressure has to be - 
(comparatively) high, and, as stated, the 
tenth is less often heard of. For what is 
known as high-pressure lighting, the gauge 
just described would besuseless unless its 


arms were several feet long, as the special 


gas mains for these may serve the gas at 
60 in. pressure. Large smelting furnaces 


_ may have the gas served to them at over 


‘pin to fix the lever and support the plug, - 


but others have several small brass screws, 
which must be taken out carefully to 
avoid breakage. When the plug has been 
_ removed, unscrew the portion at the end 
- containing the washer if possible, and 
cut a new washer from a piece of rubber 
with a smooth surface, about 4 in. thick. 
Rubber with canvas insertion is the best ; 

old or hard rubber is useless. See that the 
water passage is free from grit, clean the 


— outside of the plug with a smooth file, 


y 
— 


; 
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and apply a little tallow. File up the end 
of the lever, and grease all moving parts ; 
then. fit together again. If the ball float 
contains water, make a small hole in it, 


B and hold over a flame, the hole being at 


et bottom ; the water will be driven out 


ot 


“a 


- the cast-iron valves. 


~ when in position. 


20 pounds pressure, this being the equiva- 
lent of 560 in. or 5,600 tenths, since a 
column of water that height and 1 sq. in. 
in cross section would weigh about 20 lb. 


Adjusting Ball Valves 


‘as the air expands inside the float. This 


hole and the one where the water entered 
can now be soldered; the latter hole will 
generally be found round the seam. 
Scrape bright, and use resin as a flux for 
a copper float, and spirits of salt for a zinc 
ball. Finally, bend?the stem so that the 
tank does not fill and overflow. 

Waste preventers sometimes have a 
valve at the bottom over the flush pipe, 
which, when worn, allows water to waste 
into the pan. This must be taken out 
and cleaned free from rust, and a new 
rubber washer put on the spindle, making 
sure that it beds level on the brass seat 
Care must be taken not 
to split the washer when stretching over 


spindles are generally made to unscrew, 
and lead-topped valves have a nut on the 
spindle, which works in a guide in the 
valve seat ; a little tallow on this spindle 
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Valves with brass — 2 


the valve is noiseless ; 
only .when the valve is open. 
be found, too, that noises do not occur ~ 
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- will make it work freely. Sonieriue: the - 
~ valve will leak a little, but this generally 


stops when the washer has soaked for a 


day or two. 
Remedying Noisy Ball Valvest= 


When the water in a cistern is at its 
highest level and the ball valve is closed, 
It will 


when the valve is fully open (except the 


noise of running water), and that trouble 


of this kind is confined to those times 
when the valve is nearly closed. One 
common cause of noise, which has the 
character of a series of shocks or blows 


Arti-sSiphonage hole, 





Silencing a Noisy Ball Valve 


rather quickly delivered, is brought about 


by the top surface of the water in the 


cistern being agitated, or having waves 


ces: upon it, so that the valve ball is caused 


to rise and fall and shut and open the 
valve abruptly and repeatedly. The ball 


oscillates up and down, and there is — 


obtained a series of shocks not very unlike 
those obtained in a hydraulic ram. The 


trouble is remedied. by doing what is 


possible to keep the surface of the water 
undisturbed and smooth. The valve ball 
should rise quietly’and evenly, and once 


it causes the valve to close it should 


remain closed. As a rule it is the delivery 
of the water from the valve which causes 
the surface disturbance, and to prevent 
this the use of a 


resorted to. This is simply a_ pipe 


‘manner when the valve is near closing- — 


noises are heard — 
cistern), a very small hole is made above 


‘pressure being higher than the valve is — 


-. in this respect, but when it is nearly closed 


remedy is to . change it for one_ suited for 


lightly floating on the water, a shock ii 


-and rocking of the ball. 


“silencing pipe” is 





































attached to the eee tf the Eas thes “ 
pipe extending down below high-water — 
level, as illustrated on this page. ts 
follows that if the water is delivered in this 


point, the top surface cannot be ~ 
agitated, and the closing of the valve will — 3 
take place evenly and quietly. The dip — 
pipe can be of lead, soldered to the valve, - 4 
but in case anything occurs to set up 7 
siphonage (which would then empty the — 
water line, thus siphonic— 
action. 

Another cause of noise is’ ‘the water-— 


pee 


suited to bear. The valve may open 
and close quite well, and act successfully 


a continuous droning~noise is set up.— 
This sound nearly always indicates that 
the valve is of an unsuitable kind, and the 


high-pressures. : 

A more obscure cause of noise is s that. 
of an oscillating ball due’ ‘to shock occur-— 
ring in the main service. Assuming that 
the valve is néarly closed, and the ba. 


the main, due, perhaps, to some large 
tap being suddenly closed or other cause, 
will exert a thrust upon the piston of the — 
valve which must depress the ball in th 
water. As soon as the shock is ove 
the ball will rise even higher than before, = 
and then drop again. This is sufficient 
in. some cases to disturb the water andal a 
‘start an oscillating motion which results. 
“in a series of shocks as first described. 
A remedy for this is not found in a 
‘“ silencing pipe,” as it is not the delivery — = 
of the water that makes the disturbance — 
A larger and — 
heavier ball may end the trouble, while — 
the provision of an air-vessel near the 
valve must afford relief. A change of 4 
valves is also a remedy, one of the equi- 2 
librium type being a ppb: cure, 4 
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was considered a tedious and difficult 
srocess, 
ommand of the painter. It must be 
confessed that the old enamels were diffi- 
sult of manipulation. Where one room 


- opportunity for the decorator to get 
2 - thoroughly acquainted with the material 


‘proprietary gloss paints is legion, and it 
hould not be difficult to select. one suit- 
ble for any and every purpose. Add to 
his the fact that they are not only to be 
btained in gloss, but in flat colours, cap- 
a vas the aid_ of the oes of giving 


ling.—The surface intended to receive 
ie enamel must be specially prepared, 
as, like varnish, the material will intensify 


= Be lcanlice™ than a shining surface full 
of inequalities or coarse streaks in the 
-undercoats. The process of enamelling 
brings the worker to the subject of filling 
bs and filling-up, which terms must not be 
a confused with stopping and puttying up. 
a ie The Filler.—Filling- -up is a process 
well known to the carriage painter, as 
_ without it the flawless surfaces to be seen 
on. the highest-class motor-cars could 
ee be I aaa ak The method adopted 
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OnLy a few years ago enamelling a room 


requiring all the skill at the 
< _ was finished in this manner fifty are done. 


__ to-day, and for this reason there was little _ 


at his command. Now the number of. 


filler, 


ae = ee : a . Enamel- 


; any defect, and nothing looks more un- 


“7 he Proper Way of 
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by the house-painter is somewhat similar, 


though, except in the finest finish, it — = 


is not carried so far. Perhaps the best 
course for the amateur is to buy one of the 


special fillers put up by firms like Harland 


and Son and Noble and Hoare, obtain- 
able from colour merchants, using them — 


according to the printed directions. These 


fillers may be bought in white or slate 


colour with special thinners. At least 


three coats should be given, each being 
allowed to get hard before the next is 


applied. When a sufficient body has been 


built. up it should be rubbed down to a 


smooth surface -with pumicestone and 


water, or with glasspaper doubled over a 


cork block. Alabastine is another good _ 


several coats being applied, then 
rubbed smooth with glasspaper. A third 


filler is made from paste white-lead 1 part, _ 
dry white-lead ground in turpentine | 
part, and whiting ground in turpentine _ 
1 part ; thin for use with pale japan gold- 


size. A fourth is equal parts of paste and 


dry white-lead, the thinners Demme the 


Same. 


Making a Filler.—If the worker pre- 


fers to make his own filler, it must be 


thoroughly ground, so as to be free from 
grit, and used according to the following 


directions: Make the material into a 


thick, creamy paste, and use a broad 
stripping-knife for the purpose of spread- . 


ing it. Begin on one of the panels, and. 
taking up a fair quantity of the filler, 
draw the knife in one stroke from top to 
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bottom of the panel, Continue until the 
panel is covered, then finish as smooth 
as possible before beginning another part. 
If the knife gets clogged or dirty, so that 
it will not smooth the filler, dip in clean 
turpentine, and, while wet, finish the 
rough places. When drawing the knife 
down the panel or other broad surface, 
press on the middle of the blade with the 
fingers of the left hand, so that the filling 
is not wrinkled where the knife bumps by 
reason of the pressure on it being uneven. 
Each part must be finished as the work 
progresses, care being taken to make 
a surface as smooth as possible, so that 
very little rubbing down is_ required. 
This is very important, as where slovenly 
work. is done and 


_ the worker depends on 


to achieve the same 


the subsequent glass- 
papering, a large 
amount of monotonous 
labour will be required 


end, which, by the ex- 
ercise of a little care 


previously, would have Felt Block for Rubbing Enamel 


been easy of attain- 
ment. If in working 
the filling dries off too quickly, add a 
little mixing varnish. 
Precautions.—There is frequently the 
temptation to fill up only certain parts 
of a door or of a panel ; 
results the whole of the broad work should 


be gone over. Sometimes there are inden- spoilt if the paint is applied in thin coats. 


tations after the first filling operation, in 
which case repeat the process on the 
necessary parts, the first coat being quite 


hard. On new wood the filling should 


follow the second coat of paint; on old” 
work previously painted, where necessary, 
after the first coat; and in each case 
allowed to get hard before being rubbed 
down. This may be done either with 
glasspaper or pumicestone and water ; but 
glasspaper should be sufficient. The coat 
of paint following the filler should be fairly 
thin, and, if Alabastine has been used, 
should be composed of 3 parts oil to 1 


‘part turpentine, so that it may penetrate 


the filling composition. With the home- 
made variety the colour may be sharper, 
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but to get good. 


of oil. 
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the~ amount of turpentine slightly ex- 
ceeding the linseed oil. The proper ground — 
for enamel is a hard semi-flat ; but this — 
does not necessarily mean that each suc- } 
eéeding coat should be of the same kind. — 
Preparing Old Work.—On old work — 
which does not require filling-up, wash — 
and rub down as recommended in an — 
earlier chapter. If it is a glossy ground, | 


whether varnish or enamel, it must have — 


sufficient rubbing with pumicestone and — 
water to break or dull it before any paint, 4 
is applied. The first coat may be mixed — 
with 1 part of oil and 2 parts of tur- 4 
pentine ; the second with 4 parts of 
turpentine and 1 part of oil. Allow to 3 
get eee. hard before enamelling. 
Rub down old : 
flatted work as in a4 . 
previous instance. 
may be ee 























that it will cut down 4 ; 
more readily than a : 

gloss surface, but the 

“work should ta 

thoroughly done, as — 

frequently a 

work is left coarse, 

owing to the fact that 
the true state of the surface is not so q 
easily discernible to the uninitiated. 
Directly, then, enamel or varnish is sub- — 
stituted for flatting this coarseness is 
apparent. Work properly rubbed down — 
need not afterwards have its surface 1 
On the flatted surface mix the first coat 4 

with equal parts of oil and turpentine, — 
the next 4 parts of turpentine and 1 pa 
Instead of using oil, enamel grounds. 3 
may be made from white- lead, mixing - 
varnish, and turpentine, or gold- -SIZe, 
varnish, and turpentine, with the addition — 
of a very little driers; but whichever 
may be preferred He ‘ground must be | 
nearly flat. 4 
The foregoing instructions” apply to 
white-lead ; but it may be well to state — 
that zine oxide constitutes a better — 
ground. When zinc oxide is used there i is 


no fear of enamel changing colour through | a 
the undercoat, and if coal he coat Pe 4 
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4 e THE PROPER ‘way OF 
vious to the enamel is zinc oxide, the 
enamel, if white, is likery to retain its 
_ purity for a longer period than when 
_ white-lead is employed. 
Success in Enamelling.—More fail- 
ures are made in enamelling than in flat- 


|: 
a 
4 
g ting, especially on broad work, which 


constitutes the real test. The fault may 
_ be in the ground or in the enamel; but 
¥ more often in a scant acquaintance with 

the brand being used. Good enamel 
should be free from grit, easy flowing, 
Be and free working. If easy flowing it will 
‘ obliterate all brush ‘marks, and if free 
_ working allow time in which to spread it. 


c*. ~J a" 


eS sense, for it is doubtful whether 
* there is an enamel that will work with the 
same ease and certainty as ordinary oil 
pe oaint: On the part of the painter, the 
essentials are cleanliness, quickness, and 
confidence. Many a door has been spoiled 
‘ poneh. the operator getting excited. The 
conditions required are freedom from dust 
and draughts ; the tools, clean paint-pots, 
Ze and brushes strong yet elastic and well 
~ brokenin. The brush shown by Fig. 4, p. 31 
_ (Vol. I.), is excellent for enamel, especially 
_ with a cripple or bridle attached. It is 
scarcely advisable to pour out a lot of 
- enamel at a time, as the brushes are apt to 
q collect dust and foul it. Only sufficient 
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for immediate use should be exposed to_ 


the air at a time. 

depends on the ground being quite hard, 
Bi and in an equal degree to applying just 
_ the right quantity of material. If brushed 
- a out bare it will not flow together and 
bs _ obliterate brush marks, but remain just 
_ where and how the brush leaves it. If 
- too freely it will run down in tears, or 
2 more likely sag; that is, tail down in 
_ ridges. Brushed too much, it will gather 
-_ in lumps, and present a surface not unlike 
* - that of a cow-hide bag. 
















_ ling a door, begin with the panels, then 
bring down stiles and cross rails to- 
- _ gether ; if a joint is to be made anywhere, 
let it be at the bottom rail, cut in sharp 
_ and clean up to the stile. The mouldings 
_ may be put in last with a small sash tool 
or a fitch bound in tin. Once a door 


_ The last must be taken in a strictly com- 


Success in enamelling 


_ Enamelling a Door.—When Sail: 
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is enamelled it should not afterwards 
be touched. If, however, the enamel is 
inclined to run at the corners of the 
mouldings, lightly stipple the treacherous 
part with a clean, dry hog-hair fitch. This 
is the limit to re-touching that is likely 
to be successful. Very fine effects can be 
obtained by the use of gloss and flat — 
enamels in conjunction on the same door, 
as flat panels and glossy stiles. The flat 
enamel can be applied over the same 
ground as the gloss. For walls and on 
ceilings it looks well, but for broad sur- 
faces is best stippled. 
Felting-down.—Where great dura- 
bility or a special finish is required, it is 
usual to apply a second coat of enamel 
after the first is thoroughly hard. Ample 
time, therefore, is necessary between the 
coats, as the first will need felting or other- 
wise -cutting down before the second 
application of enamel. The usual method 
is to felt down with fine pumice powder, 
using the felt block shown on p. 318 as a 
rubber. The powder must be free from 
grit, or fine scratches will result and show 
through the subsequent coat of enamel. 
To felt down, all that is required in 


addition to the articles mentioned is a 


pail of clean water, a chamois leather, and 
a soft sponge. The powder may be in a 
saucer, so that when dipping the damp 
rubber into the powder enough may be 
taken up for immediate use. If when 


damping the work the water cisses—that 


is, runs in rings—the slightest touch of © 
pure castile soap will prevent this. Begin 
with one of the panels. Damp it all over 
with the sponge, dip the rubber into the 
pumice powder, and with a light, circular 
movement go all over the panel. Do not 
hurry the work, or rub with too dry a felt, _ 
but finish as ’ proceeding, sponging off 
and drying up with the leather. The 
amount of rubbing down will depend on 
the surface dealt with and desired ; but 
it should be necessary only to remove 
specks of dirt or grit. If every trace of 
pumice is not removed in washing, the 
enamelling brush will distribute it over 
the. entire surface. “Steel wool” is an | 
alternative to pumice powder and obviates 
the genes of grit. 
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Lathe and Tools — 


Wuitst the amateur, with whom floor 
space is generally limited, frequently pre- 
fers to purchase an iron-framed lathe 
rather than make himself a more cum- 
~bersome one in wood, it must be ex- 
plained that the practical wood-turner’s 
lathe often consists of a horizontal 

~ wooden framing, termed the lathe bed (to 
carry the headstock and poppet), which is 
supported on wooden standards. The last- 


mentioned are provided with bearings to — 


carry the flywheel shaft, and they have 

elongated “ feet,’’ which at the back carry 

__- the tailpins for the treadle-pivot bar. The 

~ lathe feet should be fixed to the workshop 

floor with iron angle plates attached with 
ig stout screws. 

In choosing the position for erecting the 

lathe, it is important to place it so that a 

good light falls on the work. A window 

with a northern aspect is best, as being 

freer from the glare of sunshine, which is 

very trying to the eyesight, especially when 


turning fine, delicate work which requires ~ 


= a careful tooling. Therefore the lathe should 


not be placed in a corner, but fitted up so. 
that, if possible, an equally good light 


falls between the headstock and poppet, 
that is, the full length of the lathe bed. 
An advantage of the wooden framing, 
besides the obviating of the risk of injuring 
the keen-edged tools, which is apt to occur 
with metal framings, is that the wooden 
; bed may extend to 6 ft. or 8 ft. in length, 
__ which is a convenience in chucking extra 
long jobs, such as bedposts. The extra 


\ 





The Wood-turner’s | © 





with uprights fitted similarly to those that 2 


aibher ee and tenoned into the feet. 


-shown at c (Fig. 2), are shouldered, and | 


treadle pivot = and F, the strengthening | 
‘metal plates of which should be fitted on 
the standards and feet before finally bolt- , 


driving a flat 14-in. leather belt G to a two- — 
speed wooden pulley on the lathe mandrel — 
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fongthy of the lathe bed sould be houtopotaa 


carry the flywheel. 

A Wood-frame Lathe Disenbed 
—The construction of the wooden framing 
is shown.by Figs. 1 and 2, which give front 
and end elevations of the lathe. The . 
framing is of ordinary white-pine battens, — 
64 in. by 24 in., the standards a being 


B, or, as shown, shoulder-checked and 
bolted to the feet with 4-in. snap-headed — 
bolts. The upper ends af the standards, as _ 


the battens which form the bed D are ye 
firmly bolted together (with a tenon be-— 
tween of such width as to form an easy a 
sliding fit for the print on the under side 
of the poppet), as shown at p (Fig. 1a 
(So as to show the fittings, etc., to as large 
a scale as possible, the lathe bed p ha Ss 
been curtailed.) The framing should be — 
prepared from well-seasoned | battens, 
planed straight and square, both for ap-— 
pearance and correct adjustment of posta =a 
tion for the bearings of the flywheel and 


ing the framing together. — 3 
The fy wheel | is of the flat-rimmed style, 


H. The flywheel should be heavy: rimmed, 
and it is an advantage to have the rim 
loaded » to + SORES the crank by the: ~ ‘dead _ 
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so that when it stops revolving, and the 
" Joaded side 5 (Fig. 2) assumes its normal 
"position, the treadle is always in position 
to start the lathe with a thrust of the 
foot. 


heel is often an advantage when heavy 
work is being turned. 


The lathe is also conveniently rigged — 


“up at the back with a bench or table 
iS which is very useful for keep- 


ing chucks and other small eeu at 


“The wheel is bat on the ranks S 


Moreover, the increasg of power 
peced by” the momentum of the loaded — 


ing tools, is adjustable for height in the 
socket by means of the pinching-screw T ; 

-and the socket R is also movable, both 
longitudinally and laterally, on the lathe 
bed to suit the work. It is temporarily 
fixed for each job, and may require to be 


21 


The T-rest-P, which supports the turn- 


a ak 
~to, 


removed into different positions with the - 2 


-wing-nut s, the same as the poppet. 
Fig. 1 also shows a square rod of wood 
u, chucked between the prong and the 
poppet, just as the lathe would be set 
ready to begin the turning -operaticn. 




















































































































I WET yh 











Pr 








ak 
i. 


i ag 


apd. As Sheen in Fig. 2. itis cet 
» platform of boards kK nailed on brackets 
4, which are likewise fixed to the back of 
the lathe bed, a hole being cut ‘through 
1e platform for the driving belt. 
‘The lathe headstock m is bolted firmly 
to the bed, with the mandrel pulley in 
ulignment to the flywheel. The poppet N 
is adapted as a movable centre, and can 


be slid along the lathe bed to suit any 


ength of work the lathe will take in be- 
tw yeen the centres. 
) suit the special job on hand by means 
of the holding- down bolt and wing-nut 0. 
Phe poppet is fixed by twisting the wing- 

5 with hand-tight pressure against the 
sblong iron washer, which takes bearing 


ow the lathe ‘ved, and thus holds the © 


Sppst firmly. 
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It is temporarily fixed: 




















eS: = ss : 2 Figs. 1 aed Be Prgdt and ‘End Ble ations of Wood- turner’s Lathe 


Fitting up a Wood-turner’s 17}-in. 


Centre Lathe.—Tligs. 3 and 4 illustrate 
a lathe which is built on the same lines 
-as the above ; they show a front elevation 

of the lathe and an end clevation of the 

framing only. Scantling 54 in. by 3 in., 
or even lighter. stuff, should make a sub- 

stantial bed, the length of which should 
be 6 ft. The 30-in. diameter flywheel, 


- with 20-in. diameter driving pulley at- — 


tached, suggests that the 3-in. and 6-in. 
diameter speeds on the lathe cone pulley 
are driven from the 30-in. flywheel, and 
the 9-in. speed pulley from the 20-in. 
driving pulley. The latter will give a slow 
lathe speed, but much more power for 
heavy work, such as boring and turning 
cart-wheel naves, felloes, etc. ; but it will 
perhaps be advisable to use two different 


Z 


1a ag 





















302 THE AMATEUR MECHANIC | 


driving belts for the purpose. A 14-in. — such thicleiees as ‘will bring the Strontee 
belt for the quicker speeds would do very close enough together, so that the guide © 
well; and it could be fitted with a simple prints of the poppet will slide easily be- 
buckle- joint for quickly altering to suit tween without side-shake. Fig. 5 shows 
the 3-in. and 6-in. speeds; but it would the standard shoulder and one-half of the” 
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at Figs. 3. and 4.—Front and 4 
c. i 3 End Elevations of Wood- — 
. ee turner’s Lathe  —— 
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Fig. 9 
me Figs. 8 and 9.—Two Views of Treadle Arm 
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NBs 10. and ie rua 


y ; ~ Fig. 7.—Iron Elevations of Pitman or 


Plate . Connecting Rod 3 / 





/ bed butted against the tenon; “putas if 
Fig. oe Up: Fig. 6.—Joint of preferred, for further strength the tenon 
right Jointed =~ Lathe Standard can be left thicker, and the cheeks of the 
in Lathe-bed Foot shears checked out correspondingly. Fig.6 

WRIA shows details of the joint of the standard 
be unadvisable to use anything lighter foot. Ordinary white pine, 64 in. by 
than a 2-in. wide pele for the slow speed 21-in. batten stuff, will do well enough for 
for heavy work. — the feet, and for. appearance they show 

The uprights a may be of 3-in. by 9-in. be nicely rounded off at the front onda 
red or white pine, which are checked as shown at c (Fig. 4). : 

shown in Fig. 5, the tenons B being of In fitting see the distance betwee n- 
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Be the standards will be governed by the 
_ length of the crank, so that the inner 


faces of the standards are about 5 in. or 
so more apart than the extreme length of 
the crank, to allow clearance at the ends 
for manipulating the crank tailpins, nuts, 
- etc., as shown in Fig. 3. In boring the 
holes for the crank tailpins, exact measure- 
ments are necessary, and the hole centres 
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‘sides of the standards to keep the centres 


the nut pressure, and also to support the 
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Fig. 14.—Marking Point 
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~ tailpins centrally. The plates may be 
' made 6 in. by 3 in., and 3 in. thick, with 


_ tailpins, and four drilled and countersunk 
~ holes for attaching to the standards with 
- stout screw nails. Should it be thought 
_ advisable, on account of the heavy fly- 
wheel, to fasten the plates with small 
bolts and nuts, the plates must be care- 
fully bored in pairs, to facilitate their 
bolting on the standards. The plates are 
shown in Fig. 7, and in fixing them the 
_tailpins are inserted through the holes 
- in the standards. The plates are then 
~ adjusted in position (on the tailpins), and 
__ the holes scribed on the standards through 
the drilled holes in the plates. Should 








should be marked and bored from both 


in alignment. Malleable iron plates are 
fixed on both sides of the standards to take | 
fasten the treadle-board. It is about 5 in. 


~ 
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can be set awry to permit the nails pass- 


ing each other. 

The tailpins for the treadle-rocker are 
fixed in the same manner through the 
standard feet as shown at D (Fig. 4). The 
treadle-bar E (Fig. 3) is a straight 1-in. 
iron rod with countersunk end centres for 
the tailpins. 


be fastened on the treadle-bar with pinch- 
screws, or made as shown with a key-set 
and keyed on the bar.. Fig. 9 shows how 
it is forged and drilled to support and 





4 centre holes to suit the diameter of the — 


_ they be fixed with screw nails, the plates 
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Fig. 13 


Figs. 13, 15 and 16.—Methods of Marking | 
Centres 








4-in. bolts or stout screw-nails from the 
under-side. 


Figs. 8 and 9 give plan and ~ 
elevation of the treadle-arms; they can 
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Figs. 10 and 11 give front and side | 


elevations of the pitman, the top being 
flattened and:bent into a hook as shown 
for crank connection. 
is fashioned as shown in Fig. 10, while a 
(Fig. 11) shows how it is attached by 
means of a bolt and split cotter-pin to 
the treadle-arm. 3 


Figs. 1 to 4 are reproduced to a scale. 


of 5 in. to 1 ft.; Figs. 5, 6, and 7, 14 in. 
to 1 ft.; and Figs. 8 and 9, 24 in. to 1 ft. 
Centering the Work.—The habit of 
truly centering the work (see Fig. 12) 
should be one of the first acquirements of 
the beginner. He may take the centres 





The bottom end 
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of square rods. by dinpine pencil ait 


diagonally from corner to corner across the 


ends, as. in Fig. 13, and then pricking the. 
centre of the lines with a marker (Fig: (14). 
This marker is made from a 5-in. or so 
length of t-in. steel wire, eye-formed- at 


one end and? ground to a sharp. point. 


It is chiefly used, instead of a lead pencil, 
for marking lines from a template on the 

revolving wood “in spacing groups of 
beadings for turning. 
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as at A, the diameter to suit the Pork hole — 


right through, is supported by the iene a 
centre as at_v (Fig. 1). 


Another and surer way. of taking the — 


centres is by means of the ordinary mark- 
ing-gauge. The gauge is more correct 
than the method of diagonal pencil lines, 
and also much quicker when a number 
of similar sized pieces are marked at the 
same time, and it is equally suitable for 
square or octagonal stuff. The marking 
point of the gauge being set to half the 


- 


thickness of the stuff, the centre is scribed — 


from the faces a and’B (Fig. 15), and the 


bisection of the lines © gives the true. 


centre for chucking. 
In the case of cylindrical are the 
— centre square is the proper instrument 
for indicating the centres. The centre 


different kinds of chucks (many are ma 
by the turner himself to suit special P 


square is easily made from a piece of — 


mahogany 5%; in. or so thick, with two 
pins a (equidistant from the working face 
of the blade B) in contact with the. arc of 
the work oc, which is centred by drawing 
two or more crossing lines, as shown in 
Fig. 16. | 
Prong ~ chucks. — The experienced 
turner usually has no need to mark the 
~ centres. The sharp point a of the prong- 
chuck, as illustrated in Fig. 12, projects 
beyond the driving wings B, and enables 


The screw-chuck is usually made of cas 
iron, the boss being bored and screwec a 


him (on taking the square rod of wood o— 
in his hand and forcing it very slightly 


onthe prong point) to-easily judge the 


centre. Then a tap with the hammer on 


the end of the rod fixes it on the prong, - 


and the poppet centering, similarly done, 
finishes the chucking operation. Indeed, 


- chucks are made in sizes to suit large and 
‘small jobs, 5 in. in diameter being a use- 
-ful-size for ordinary heavy work ; — the 


for light repeat work, when the lathe’ is — 


= power-driven, the work is often. thus 


centred and finished without stopping | 


the lathe. 
; Fig. 17 shows a style of prong- -chuck 
™ used “for chucking prong and poppet work 


that is bored before turning. The wiles 


are iaiflin to. shee cndinane ey prong, but 


drel a represent the fitting of the shank — 


chucks, with the assistance of which, alo 
with the prong-chucks, a great Vanes 


: the. soley: 


-as shown in Fig. 20, in which A indicates s 
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instead of being finished with a ‘sharp, — 3 
tapered centering point, the latter is 
turned into a parallel pin about din. long, : 


as idipaters in section at B. The other 
end of the wood, if the hole B is bored — 


Prongs of this — 
kind are made with pin points of different 
diameters to suit various sizes of bore. 
‘Two sizes of prong-chucks, which are 
made of steel, are handy, one | in. across 
the wings, and one & in. wide for salem 
work. These fit into tapered holes in ube a 
mandrel nose as indicated-in Fig. 18, 
which the dotted lines through the man. 


of the prong B. A side view of the prong: 
chuck is shown by Fig. 19. ‘ 
Screw~chucks.—There are numbers ofl 


poses) for holding work which must be : 
or is more conveniently, held by one end, 
as in turning the inside of hollow work, 4 


centre would be disadvantageous. 
ever, the beginner need only be concern 
about the screw-chucks and the cu 


plain turning can be done. 


with an internal thread for screwing. on — 
the nose of the lathe mandrel, which i : 
of course, externally threaded close up 
The mandrel screw usually — 
projects an amount equal to its diameters 


the screwed nose of the mandrel, and | 
the section of the screw-chuck. Sere 


screw should be of steel, screwed and 
riveted into the chuck, with the projects 
ing point finished tapering for chucking ~ 
the work as at co. The work is chucked 
by boring a suitable size (about 3%, in. 
diameter) hole for the taper screw, ay 
eer screwing it on until the work b 


~ 
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aa ‘an square fa the face of the einicle similar cite It is made with flattened re 
- The hole indicated at D (Fig. 20) is for sides to fit a spanner. we 
~ inserting a “tommy ” to facilitate screw- Cup-chucks.—Cup-chucks are made ~ 
ng the work on and off, and also the un- from cast-iron in different sizes asrequired, 
~ serewing of the chuck from the lathe the work in this case being chucked by 
mandrel, flats being filed on the mandrel driving it firmly in the chuck. Two | 
a so that it can he held with a PPeEIer: handy sizes of cup-chucks for the beginner 


de 


Fig. 17. Prong: chucking 
: Bored Mork : 





‘ 
eee ee 















ee Figs. 18 and 19.—- 
es ote _  Prong-chuck 
Figs. 4 and 25, —Cup-ebcke - sees “. . 
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- Besides the ee Ae Pas chiiolkes will be one 2 in. and one 31 in. eer a 
 arealso provided with holes drilledthrough diameter, both chucks being ada — : " 
a nd countersunk at the back (see Figs. by driving in tight-fitting hardwood ete 
- 20 and 21) for heavy work, which is stoppers, which can be easily bored and — 
yenerally held by wood screws. hollowed out to form suitable chucks for | 
The small screw-chuck (Figs. 22 eihdk 23) intermediate sizes. Fig. 24 shows the — = a 

can be made of cast-iron, and, being only plan and Fig. 25 a section of the cup- 
about 13 in. in diameter on the face, is chuck screwed on the mandrel nose A, — 3 
very handy for coe email: vases and” while B shows the recess into which the — og 2 1g 


- 
~ 
>= = a “> 
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y 


work is chucked. It may be mentioned 


that, with this simple kind of chuck fitted 
with hardwood stoppers, centre-bits, nose- 
bits, drills, etc., can be chucked for boring 
any kind of work within the power of the 
lathe. 

Gouges.—The cutting tools chiefly used 
in wood turning are gouges and chisels. 
Gouges of various sizes are used in the pre- 
liminary work or roughing-out, and also 
in turning and finishing hollows between 









































































































































Fig. 23 
Figs. 28 and 29.— 
Turning Chisel 


Fig, 26 


Figs. 26 and 27.— 
Turning Gouge 





groups of beadings, etc. They can be 
obtained in sizes from } in. up to 2 in. 
or more in width. Three gouges, +} in., 
8 in., and 3in., will suffice for the be- 
ginner’s requirements. A point to note 
is that the gouges should not be ground 
to long-snouted points. Figs. 26 and 27 
respectively give front and side views of 
a wood-turning gouge ground to correct 
shape for general work. Instead of being 
long-pointed, the gouges should be ground 


to a large radius on the point, as shown 


at A, and to a bevel of about 20° from the 
pack-of the tool, as at B. 
There are two kinds of turning gouges, 
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broad and narrow, but the stouter and 
more substantial gouges are preferable, 
as being less liable to spring. 

Chisels.—The wood-turning chisel is | 
used for finishing the roughly gouged | 
wood, being equally usable on both of its 
broad sides (on the T-rest) for ‘“’skin- 
ning’? over, or chiselling to right or left 
hand ; and also with its narrow edge on — 
the rest in rounding beadings to right and _ 
left. It is ground with equal bevel from — 



















































































Scraping Chisel 


“Yong corner,” 
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Fig. 30) Fig, 32 Fig. 3 

Figs. 30 and 31.— Figs. 32 and 33. Figs, 34 and 35. ee 


—Parting Tool | ane Tool 


4 id 
. as Aes 


~ - 


both ae its flat sides, and also with thea 
cutting edge at an angle, ‘as in Fig. 282 
The angle of the cutting edge may be~ § 
about 10°, which provides a sufficiently ~ 
as shown at A, for ordinary — 
work. As shown. in the edge view ~ 
(Fig. 29), the chisel is ground from both — 
sides to an angle of about 10°. The — 
chisels, like the gouges, are made in differ. 
ent widths up to 23 in. 3 but three should | 
be sufficient for the beginner, one each — 
of 3 in., 2 in., and] in. or 14 in. will bee 
found useful sizes for many kinds of | 
work. : 

Berane turning chisel being By 










eee CD 


j 


__ (Fig. 31), to an angle of about 20°, and - 


2 Storm a scraping edge. 





found suitable for most jobs 
necessitate a 


_ bevel- ground from both sides is unsuit- 


able for . clean scraping, especially for 


smoothly finishing side wood, which, of 


course, requires special treatment, and 


for which the ordinary chisel could not 
effectively be used owing to the’ position 


of the cutting edge. 


Stout turning chisels of suitable widths, 
as shown in Fig. 30, have the bevels 


_ ground off only on one side, as at A 
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cutting will be found most useful, one 
zs In. and one #4 in. thick, ground to a 
bevelled point as shown at a and B. 
Side Tools.—The side tool is shown in 
front-or top and back views by Figs. 34 
and 35, and it has the bevels ground off 
from the back at the point a and the side 
B to give the two cutting or, rather, 
scraping edges. The side tool has the 
edges turned over (similar to the scraping 





































































































Fig 42.— Outside 
Callipers, with - Ss 
Quadrant Arm 


the edge turned over from the back to 
Two of these 
scrapers, 3 in. and 14 in. wide, will be 
which 
** scraping ”’ finish. 
Parting Tools.—The parting tool is 
shown in side and edge views by Figs. 32 
and 33. As its name indicates, the part- 


ing tool is used for cutting off finished cup 
_ chuck work, and also for 


ce 


cutting in’ 


the spaces between groups of beadings. 





Two of these tools for fine and heavy 


~, 


_ Fig. 45.—Tool Handle with Button End 


Diamond- 
point 


Tool 
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Fig. 43.—Com- 
passes or Di- 
viders, with 
Quadrant Arm 





chisel) to form scraping edges for finish- 


ing the cylindrical insides of boxes, vases, 
ete. 

Diamond-point Tools.—The diamond- 
point tool is shown in front, back, and 


edge views by Figs. 36 to 38. It is ground 


to the shape shown-in Fig. 37, the bevels — 
being ground off from the centre of the 


back, as at A B, to form the edges Ainthe 


edge view (Fig. 38). The diamond-point 


does its work by scraping, so it has both a 


edges turned over for that purpose. : 
Hook Tools.—The hook tool (Figs. 39° _ 
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_ lipers (inside and outside), 
s.-8tc. 
constantly used for adjusting correct 
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end 40) is an adaptation of. the woods 
turning gouge for hollowing out work 
which is otherwise too deep and con- 
tracted for opetating with the ordinary 
turning gouge. Jor this reason the cut- 
ting point of the hook tool is formed some- 
what similar to the turning gouge, with 
the extreme point curved back as shown 


~ 


at A, to prevent its digging into the bottom . 


of the work. The cutting edge is pro- 
longed towards the shank of the tool, as 
indicated at B, to afford clearance for 


operating with the gouge-like point of © 


the tool, and also to permit the prolonged 














Fig. 46.—Side Elevation of Grindstone 


~ 


edge towards B being used as an inside 
_ chisel for smoothing work (see also p. 336).. 


The hand rest is forged from square 
rod-iron, of ;4-in. or 
the point turned up to form a crotch as 


< at a (Fig. 41), to afford support to and 
- give efficient control of the tools. 


Tae side tool, diamond- -point tool, and 


hook tool are mostly used in conjunction — 


with the hand-rest, the use of which is 


explained later in the chapter. soe 


“Simple Wood-turning.”’ 
Completing the Outhit.—The ere S 


outfit also includes such joinery tools as — 


‘planes, saws, axe, square, oilstones, cal- - 
compasses, 
The callipers being a necessity, and 


diameters, it is most useful to have several 
pairs of different sizes, as it is often neces- _ 





per diameters. 


_ sary to have two or more set to certain 
Fig. 42 shows a useful style 


-long for the turner’s purpose, require to 


4-in. section, with | 


head towards the workman, and is ; driven 


























of callipers, which can a > take set to | 4 
size by means of the quadrant arm a, 


which is slotted for adjustment and fixed — 


when set by means of the thumbscrew eee 4 


The compasses are specially used for — 
describing circles on “ plank” stuff, and — 
also in accurately marking circular lines — 


on screw-chuck work. The pattern shown — 4 


by Fig. 43 is useful and strong. The legs 


A, being set to the desired radius, are held 


rigid by means of the screw B, which firmly — 
pinches the quadrant arm oc. 
Tool Handles 


turning tools are made about 11 in. long — 





-and_about 14 in. or so in diameter at the © 
thickest vart, so as to form a comfortable — 
_ grip for the hand ; the handles of ordinary ~ 
: woodworking tools do not afford sufficient 
In the writer’ S opinion, handles — 3 


leverage. _ 


preferable to the shape shown i in Fig. 45, s 


the buttonlike end of which is apt to catch 


in the turner’s clothes, and thus cause the ; 


tool to slip. 
Grinding Tools.—The ete chisels” 





edge. 
ally leave the toolmaker’s hands with 
straight, sloping points, which, being too 


be shaped on the grindstone to the short, 


rounded form which is the best for use 


in wood-turning. 


The 


grindstone, a medium hard stone, although — Ee 
it does not cut very quickly, is more _ 
durable and better adapted for grinding © e 











keen-edged tools. Such a stone of, say, 
about 2 ft. in diameter and about 4 in. 
thick is-very suitable for the purpose, and 
can be fitted to drive by foot power on a 


Pies wooden framing made of 6fan. bys E 


in | Fig. 46, in which A ‘represents the grind. re | 
- stone running in the bearings B, which are 


-bolted on the top eS the stringers ©, 
bolted to the legs p. The grindstcne 
revolves in the direction of the arrow- 


Grindbtone: —- - Regarding the 2 


=a 


The handles ot -wood- ~ Be 


a 
re 
Se 


when bought are usually right so far as. “a 
the obliquity of the cutting edge is con- — 
cerned, and only require the careful and — 
equal grinding of both bevels-to an acute — 
However, the turning gouges gener- _ 


= 


“ws 


ae 


ae is bored to suit os crank pin ena 
on the grindstone spindle. The lower end 
of the connecting rod-is hooked through 
~ the eyebolt F, which is fixed with a nut 
- and- washer underneath the treadle board 
4 G. The treadle board is pivoted by means 
+e ~ of an eyebolt and an ordinary bolt fixed 
pe the back leg as indicated at H. The 

- grindstone should be provided with a 

_ trough underneath to catch the drippings 
and grindstone refuse. A water drip-can, 
with adjusting tap to regulate the water 
drip on the grindstone, should be erected. 
overhead. 

























the tools on a dry grindstone, with a can 
of water at hand, into which the tool is 
dipped as it is felt to be getting too hot 
for ‘safety, yet the beginner would cer- 
; his tools if he tried to 


grind them to a thin edge in this manner. 


ne against the tool is sufficient to 
- destroy the temper of the cutting edges, 
~ and care must be taken to avoid this. If 


hanges to.a blue colour, the coloured por- 
tion must be ground away. 

Owing to unequal hardness of the grain, 

_ the face of the grindstone wears untrue- 
through use, and therefore requires occa- 
onal truing up to keep it in good working 


ie purpose of a rest if fixed on top of the 
rindstone frame as indicated at K (Fig. 
6), and the face of the stone is turned 
rue with a piece of iron pipe about 4 in. 
or so in diameter and of convenient length. 
; ‘Serve the same purpose ; but the pipe is 
ee and a piece of oe ae tube will do 


E> Sin truing the stone, the tube or rod i is 
ag held on the “ rest ” as shown at L, 


r St as to. require fii frotible: in truing 
but mn-the. case ae one spore badly out 


d acer of we stone will Rare raked 
on + the. aide. ‘The ue ee can then 
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5 ‘Although experienced haridls: can grind 


‘The heat resulting from the friction of the 


3 during grinding the edge of the tool ~ 


rder. _A bar of iron or wood will serve _ 


_ A similar length of g-in. iron rod will 


on its back ; 


‘be roughly Sinroed off, and the ae 
turned true. 





Grinding Gouges. 








Testing 
Angle of 











ep 


thi 





Fig. 47.—Positions of Gouge and Chisel on 


Grindstone 


same fie allowing ie a for the right 
hand rolling the tool to and fro, right or 
left, as the case may be. 
to show clearly the grinding motion, the 
gouge is shown partly on its right-hand 
side at B, while, as at c, the rolling motion 
in grinding has carried the tool farther 
across the stone, and shows it lying fairly 
and the continuation of the : 
motion brings the grinding round towards — 
_ the left-hand edge of the tool, as indicated 
by its altered position at D. 
is thus ground by rolling it to and fro. 
with light pressure on the grindstone, also: ~~ 
_ keeping the tool in motion laterally to and 
fro, so as not to wear the face of the stone _ 
into ruts, which would tend to make it 
awkward for grinding chisels. - 
As for the angleat which the gouges are 
Gace. wood-turners simply gauge the 
ee by sight ; but the beginner will not 


529. | 


In Fig. 47 a repre- 
sents an enlarged view of the grindstone 
face, showing the operation of grinding 
the fools: which are lettered B, Cc, D, and E. 

_ (This illustration does not necessarily show 
the relative positions of the tools.) 
grinding the gouge, the tool handle is held 
with the right hand, the left hand being 
merely held loosely on top of the blade to 
steady it on the grindstone, and to assist 
and regulate the angle of grinding, at the 


In 


As an attempt 


The gouge ~ 
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be far wrong in grinding the gouges to 
an angle of from 20° to 30°.. The writer 
prefers them ground thinner for the sake 
of the keen, cutting edges that thin tools 
afford. If there is any difficulty in judging 


the angle, a gauge can easily be made from 


a thin slip of wood, and applied to the 
back of the gouge as shown at A (Fig. 48) ; 
but the beginner will soon learn to dis- 
pense with gauges. 

In grinding gouges that have been sharp- 
ened on the oilstone, the sharpening bevel 


_will form a guide to future grindings, the 


tool being simply ground at a proper angle 
until the sharpening bevel appears to the 
eye as the finest possible line equally 
round the edge. In the case of new tools, 
the grinding is continued until the edge 1 is 
just perceptible to the eyes. 

Grinding Chisels.—The turning chisels 
are ground as at E (Fig. 47). They are 
held with the hands, but there must. be 
no rolling motion. of the tool, nor must 
there be any tendency to rock the tool up 
and down. This caution also applies to 





those gouges and other turning tools - 


which, instead of being ground convex, 
are ground rather concave; the degree 
of concavity will, of course, depend on 





Fig. 49.—Sharpening a Gouge on an Oilstone 


the diameter of the grindstone. The 
radius of a 12-in. diameter stone is much 
quicker than the radius of a 2-ft. stone, 


so that with small grindstones the bevel 


must be ground proportionately shorter 
than would be the case with the larger 


- grinding should be done equally on both 
_ but with the bevel only on the back of the 


tool, especially the one + 


edges to the point of angle of about 305 


files may be softened by heating to a red 


_ making it red hot and quenching in water 


y.* 
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| ¥ 
erindstone. However, fa bevels of the 
turning chisels may be ground to me 


approximating angle of 10° to 15°, which, 
allowing for reasonable concavity oe 3 
grinding, will give chisels with strong-and — 


The 


an 


keen- pee edges for the beginner. 






























Fig. 50.—Positions of Gouge on Oilstone 


sides of the tool. 4 
Scraping chisels are similarly crown 


tool at an angle of about 30". : 





Litt, thick, bein] 
so narrow on the edge, el perhaps be 
more difficult to grind. The tool must be~ 
held, with very light pressure, at right 
angles to the grindstone without wobbling, © 
the bevels being equally ground on both 


so that the point is ground square acro 
with sharply defined corners. Good par 
ing tools may be made from old flat files 
of suitable width and thickness. The 


heat, and then slowly cooling in ashe S) 
after which the file teeth can be ground 
off, the point fashioned on the grindstone, 
and the tool afterwards hardened b y 


The hardened tool is then tempered — by Vy 
first brightening it on the grindstone, ¢ and 
then laying it flat ona thick bar of ret d- 
hot iron, when the heat will be noted to 
penetrate the tool, changing the brightened 
surface first from a pale straw colour, 
which as the heat increases changes t 
brownish straw colour, at which hue the 
tool is instantly quenched by dropping | it 
point downwards into a.bucket of water. 
Although it takes a little more work 


pring off the file teeth, the tool mays sO 
ae ee : 


4 
) 
. 
| 
. 
o 
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: - cot Sa 
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3 be made without the previous softening 


fashioning the point as before, and then 
_ tempering the tool by drawing down the 
temper (which is still of file hardness) as 
_ before to a brownish straw colour. The 





_ Fig, 51.—Position of Gouge on Slip 


_ beginner should understand the reason for 
ee > drawing down the temper is. that: “* file 
temper” is so hard and brittle, that the 
_ parting tool, if used without altering the 
P _ temper, would be apt to break without 
2 es 

3 Oilstones.— Regarding the oilstones 
7 and slips for. sharpening the tools, the 
_ writer prefers Arkansas and Charnley 
_ Forest stones as giving good wear and keen 
- edges to the tools. In choosing a Charnley 
~ Forest stone, it is advisable to reject such 
~ as show white blemishes, as these indicate 
hard, knot-like parts, which make such 


- be of equal grain and colour all over, and 
not too soft. Trying it with the point of 
_ the thumb nail when purchasing is a good 
3 ae for testing the abrading quality of 
the stone, which is of importance. One 
- oilstone could be made to serve for gouges 
and chisels, but it is best to have two 
a _ stones, because the gouge wears a stone 
into ruts in sharpening, and it is best to 
have it so, for the reason that the gouges 
are thus quicker and easier sharpened in 
_ the ruts than on a perfectly flat stone. 
- However, one of the broad sides of the 
- oilstone should be used for sharpening the 
- gouges, and the beginner should acquire 
the habit of sharpening the smaller-size 


_ of the stone, reserving the other side for 
» the larger gouges, so that one broad face 
_ of the oilstone becomes worn into two or 
more ruts, lengthwise of the stone, as will 


sf sult: the curves of various-size gouges. 
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by simply grinding off the teeth and _ 


= Stones wear unequally. The stone should. 


E gouges towards the right- or left-hand side 


~* 
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-Of course, when the ruts become worn 
inconveniently deep, the stone canbe 
turned upside- down, and used on the 
reverse side. When too badly worn. for 
gouge sharpening, a good stone should not 
be thrown away ; but it can be split with 
a thin-ground cold chisel, and the pieces 
shaped with the grindstone into slips 
suitable for sharpening turning gouges 
and carving tools. 

Sharpening Gouges.—In grinding the 
gouges, the arc of grinding will leave the 
bevel slightly concave, so that in the first 
sharpening on the oilstone the bevel of the 
tool is rubbed perfectly flat, the heel and 
point equally touching the stone whilst 
sharpening, and this position should 
suffice for several sharpenings. As the 
tools become thicker with frequent sharp- 
ening, the heel of the bevel may be raised a 
little by holding the tool handle a trifle 
higher, and the tool thus sharpened at a 
slightly more obtuse angle to save labour 
in having too much metal to rub away. 
However, this should not be carried to 
excess, because obtusely sharpened turn- 
ing tools do not work very well, besides 
being awkward to use. Indeed, when the 
tools become so thick as to require obtuse 





Fig. 52.—Sharpening Gouge on Slip 


honing, it is more advisable to re-grind 
them. 
For the work of sharpening gouges, - 


the operator should stand in front of the 


oilstone, which should be handily placed — 
on the lathe bed. The tool is held much 
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‘the same as for grinding, bit ‘with the 
handle raised to suit the angle of bevel, 
and in this position the tool is. rubbed 
longitudinally on the oilstone to and fro- 





Figs. 53 to 55.— 

- Positions of Chisel, 
Parting Tool, and ~ 
Scraper, respective-_ 
ly, on Oilstone 











"pressure (see Fig. 49). 
the gouge bevel is rolled from edge to 
edge on the stone, until the grinding edge 
becomes invisible and a slight roughness, 
which is termed the wire ‘edge, ‘may be 
felt turned over to the hollowed side of 
- the gouge. The slip stone is then used 
_on the hollow of the gouge to turn back 
_the wire edge, and thereby assist in work- 
ing off the roughness, which is finally 
removed by alternately rubbing the gouge 
on the oilstone and slip. The gouge 
motion in sharpening should follow the 
ap direction of the dotted line a B (Fig. 50), 
and in using the slip, which is held in the _ 
_ left hand (see Fig. 51), the gouge is rubbed 
to and fro on it with the right hand ; 
in Fig. 51 « represents the slip stone and 
-B the gouge. In using the slip, the tool | 
must not be angled up so as to rub off 
the wire edge, but must be rubbed quite 


level along the slip, rolling it from edge | 


____toedge. Fig. 52 shows the correct method 


of manipulating the Slip stone and_ gouge : 


: in working off the wire edge. 

BLS Sharpening Chisels.—The sharpening 
of the turning chisels is comparatively — 
easy. The chisel bevels are held flat: on 
_ the oilstone, rubbing lightly to and fro~ 
- longitudinally on the stone, equally and. 
_ s alternately, a few rubs at a time, on both — 
bevels until the wire edge disappears ; Ors 
eS if sharpening an ordinary blunt tool (in — 
3 ees which case there is no need for rubbing 
. to the Sacer of forming a wire edge on 





with somewhat quick motion and light ~too much rubbing on the oilstone. Bu 


At the same time. 


the Loa intl the blunted tines become 
‘invisible. When the tool edge become 
rather thick, the heel of the bevel may be 
raised a trifle, as shown in Fig. 53, to sé 























the beginner must avoid any tendency to. 
rock the tool up and down, this being apt 
to round the sharpening facets and fori 
awkward cutting edges. ~ ; 
Piel pes Parting Tool. —The se Tae 





ones as for the scene: ohisals. Be Vas 
on both levels. Hold the tool fairly a 
squarely on the edge at right angles 
the stone, without any rocking or ro 
ing during the sharpening operation, 
as to ensure the cutting edge bei 
straight across on the pomt and sha 
_ cornered. : Sores Cos 

Sharpening Scents ~-gerai 
ing chisels being ground with the sing 
‘bevel on. the back of the tool, are shai 
ened as shown in Fig. 55. The edge 
this case is entirely rubbed up from th 
“back bevel, the tool needing only a 
light rubs on its flat face to remove 
wire edge. To some extent the hee 
the bevel may be raised to assist the 
sharpening of thickish oe ; but iehe ‘flat Pe 













Fi ig. ‘56. —Method of Turning over 
- Seraper . 


ae se i 
~ 


face of such tools is held ae flat 
the oilstone. After being sharpened on t 
-oilstone, the scrapers should ha 
edge turned over to form the 
seo 288 this is done with the 











ak oF the puinihg gouge, a 3-in. gouge 


‘In turning over the edge, the chisel is held 
in the left hand, the right hand grasping 


*y 


the blade of the | gouge, with the thumb 
chisel. Then, pressing the gouge moder- 
~ edge is turned over by a motion of the 
¥ right wrist, sliding the gouge across the 


: ae so as to es eee of breaking 


x “Gn turning over the edge. 
being the most , handy size for the purpose. 


ful scraping tool. 
turning over the edge is similar to that 
required for the chisel. 


_ pressing against the near edge of the 


- ately firm on the back of the chisel, the. 


yack edge of the chisel, and at the same © 
ime sliding it in a slanting direction up- — 


ft 


The scraper ; in 
this case is an ordinary plane-iron, which, 


being ground and sharpened as detailed: = 


for the scraping chisel, makes a most use- 
The manipulation in 


a 


SHARPENING AND GRINDING SPECIAL __ 


TOOLS AND BORING-BITS 
Sharpening Diamond-point Tools.— 
The diamend-point tool is used princi- 
pally for turning beadings on the end grain 
























































. 57. Pa pa eee Tool 
on Oilstone oe ; 










































































































































































































7 plunting the puted: over~ See 
t eel or gouge used for turning over the 


a ny spottines S, which indicates rust, must 
_be rubbed. off smoothly on the oilstone, 
otherwise a rough edge will be the result. 


2 acquirable through experience, in turning 
over the scraping: edge. The angle at 
yhich the gouge is held in turning over 
the edge is approximately 45°; but this 

is not arbitrary, because the angle will vary 
g as to tools newly ground and sharpened 
arid tools that have had several sharpen- 
igs. In the latter case the edge would 
turned over at a more obtuse angle, 
cording to the thickness of the edge. 
ate 56 shows the correct position of 
» han 


a 





Sr he : 


2 There is a good deal of. knack, only ~ 


ds in holding the gouge and scraper ~ 


| Fig. 62 = Fig. 65 
| Figs. 59 to “65. —Various Scraping Too!s © 


J 


-of wood, and as toa emit extent on 
side wood, such as circular mouldings and. 
‘similar ark which. is chucked on the 


-screw-chuck. Fig. 57 shows the sharpen- 
ing of the diamond-point cn the oilstone, - 
the tool being, as shown at A, rubbed 
equally on the stone on both bevels to a ~ 


sharp-edge, and also lightly on the face, 


which must be held quite flat on the stone 


to remove any wire edge. The edges thus 


sharpened are, then turned over to form | 
the scraping edge, and in doing so the be- - 
ginner must take special care not to injure — 


the needle-point of the tool. 3 
Sharpening Side Tools, etc.—The 
side tool is chiefly used for hollowed-out 





work, such as finishing the insides and 


bottoms of turned boxes, ete. Fig. 58 


shows the method of sharpenirg the side — 


a ( {ay 
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tool, it baie h held and mb bod on the oil- 
stone as at A in sharpening the point, and — 


on the side bevel as at B in setting up the 
side edge. The tool is also lightly rubbed 



























































Fig. 68.— 
Slip for 
Sharpen- 

ing Patera 
Cutters 





Figs. 66 


| Patera 
4 — Cutter 
and 
Method 
of Using 
16: 



























































































































































flat on the face in working off the wire’ 


edge, and the sharpened ede is turned 
over to a scraping edge. The side tool 
when worn down should not be discarded, 


. but ground to a tapering point as shown — 


at a (Fig. 59). 
Fig. 60 gives the back view of a round- 


nose side tool, showing how the bevel is 
_ ground, while Figs. 61 and 62 give back | 


and edge. views of a plane-iron scraper, 


“showing how to grind these tools for 


special jobs, the one shown in Fig. 61 being 
suitable for- finishing flat hollowed work. 
Figs. 63 to 65 give back views of typical 
cranked tools of the scraping order. 

Patera Cutters. — Fig. 66 gives ihe 


back view of a tool for turning the com- — 
This tool | 


plete design at one operation. 
is home-made from worn-out flat files, and 


is very useful for turning pateras quickly ’ 


and uniformly to size and pattern. The 
cutters are, of course, varied in ‘size and 
style of beading to suit the design of 
pateras. 

In making these pate cutters - they 
should not be tempered too hard, as owing 


an angle of about 50° being acute enough, — 
colour, so that they can be shaped with — 


- cutting edge from a to B (Fig. 66) is one- — 


jecting shoulder B forming the 


and 67.—.. 
parting tool. The patera cutters are sharp- - 


_ cup-chuck. The bits are also much used 
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-to the intricate fern of cntting edge they. 
are not handily ground. The bevels for 
the most part require to be filed to shape, — 


and gives a good, strong wearing edge — 

for this kind of tool. In tempering they — 
may be drawn down to a somewhat bluish - 
the file. It will be understood that the 
half the diameter of the patera, the ‘pro- 
* stop-- 
guard ’’ which bears against the cylin-— 
drical edge of the revolving wood whilst 
turning the patera, which is, of | course, 
turned facsimile in reverse of the cutter, 
as shown in Fig. 67. This illustration — 
gives a plan view of the turning operation, — 
showing the cylindrical rod a partly in 
section. The patera being gauged to” 
thickness, is afterwards cut off with the 


ened with an oilstone slip, shaped asshown _ 
by Fig. 68, at the angle of the bevel ; but | 
although such tools work better with the 
turned-over edge, the irregular outline of 
the edge usually precludes turning ci 
over. ea 
Sharpening | Nose-bits.— The WO oodaa 
turner’s kit includes boring-bits of various = 
sorts, such as nose-bits, spoon-bits, centre- 
bits, and twist drills, etc., and they we 
constantly in use either in self- centering 
chucks or, more commonly, in hardwoe Xe 






















































































Fig. 70.— Noene Tool Reka from Old 
; Nose-bit 
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Fig. 71, 71.—Spoon-bit Behan | 
z 
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stoppers driven firmly into the ordisials a. 


for lathe work, knocked temporarily into 
ordinary turning- tool handles as show mm 
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in ‘Fig. 69, the same handle often being > 
F Brised for a number of different bits. The 
-one shown by Fig. 69 is termed a nose- 


| bit, and it is so called on account of its 






































































































































Fig. 74. 7 rh 


" peculiar-shape nose. which is well adapted — 
for withdrawing the “core ”’ 
and is thereforé much used by. turners, 
_ especially for end-wood boring. Like the 
_ other wood-turning tools. boring-bits also 
require to be kept well sharpened to work 
properly. ~~ 
The nose-bit is sharpened with a tri- 
angular file 2 small! one with the file teeth 
cut to the point being most suitable ; 
and in sharpening the bevel is filed from 
the inside of the nose. A few light strokes 
of the file should suffice for sharpening ; 


ae eae Jt ay 8 STR ee pe «9. 3 ' a adhd’ he 
vt 


3 
x 
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~ and the filing :should cease whenever the — 


_ wire edge appears, which is unmistakably 


_ known by the gripping feel of fate edge with 


z the finger. 
If a nose-bit gets broken 5 should be 
ground square across the point at an angle 
of about 80°, as indicated at a (Fig. 70), 
_ when it will still be found a capital boring- 
_ bit for either end or side wood. Indeed, 
it will thus bore much more quickly than 
_ with the original nose ; but it is not quite 
so good for withdrawing the borings. 
Sharpening Spoon-bits. — Fig. 71 
% shows the spoon-bit, so named on account 
of its spoon-like point. It is sharpened 


= filing up the edge from the inside of the: 


“ flute; but the point and along the flute 
f may ‘be further sharpened with the oul- 





THE ‘woob- TURNER'S LATHE AND ‘TOOLS 


of borings, © 


338: 


stone slip, which gives a keener cutting 
- edge for clean and smooth boring. 
Sharpening Centre-bits.—The ordin- 
ary type of centre-bit is shown by Fig. 72 ; 
it is exclusively used for boring side wood, 
The point of the bit is usually made taper- 
_ing, triangularly to form three cutting 
edges, and thereby reduce the labour in 
using such bits with the hand-brace. But 
for the wood-turner’s purpose, and especi- 
ally for boring through-going holes, which, 
to prevent splintering the through-going 
edges, are bored from both sides of the 


_. wood, the triangular points are best filed 


off to a smooth, round, tapering point ;— 
and the sharpening of the bit is effected 
by whetting both the vertical cutter and 
the radial cutter, A and B, to a sharp- 
cutting edge with the oilstone slip, and 
judiciously thinning the cutters with the 
file as they hecome too thick for: easy ° 
honing. 

Fig. 73 shows an adaptation of the 
centre-bit, and is termed a plug centre- 
bit. This is most. useful, the plug point 
enabling it to bore true holes by guidance 
of the screw-hole in the screw-chuck work, 
and. also for many other jobs. The sharp- 
ening is the same as for the ordinary 
centre-bit, that is, on the inside of the 
cutters, the plug point being left un- 
touched. 

Other. Boring-bits: — The taper-bit 











Fig. 78 
Figs’ 75 to 79.—Various Stages in Making 
Eee a from Square File or Rod 


Fig. 75 Fig. 76 Fig. 79 


( (Fig. 74) is used for reaming out tapered 
holes in wood, and it is sharpened from 
the inside of the flute similar to the spoon- 
bit. There are of course, many other 


/ 
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varieties. of porte bits and boring- fue 
which are frequently used ; but different 
sizes of those mentioned. will provide for 
most purposes. 


Making Hook Tools.—The hook tool 





2 : Fig. 81 Fig. 82 


Figs. 81 and 82.—Hardwood 
Spindle, with Collar, for 
Spat Emery-wheel 





Fig. 84.—-Sharpen- 
ing Hook Tool. 
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Fig, 83. — End 
View of Set- 
stone for Hook © 
‘Tools. 
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- Fig. 80.—Method of 
Grinding Hook. Tool 


is an adaptation of the turning gouge. and ~ 
is particularly well adapted for turning the 
inside of hollow work. which is otherwise 
too deep and narrow to be treated with 
. the ordinary turning gouges. The hook~ 
2 tool is often made by turners themselves, 
x mostly from old files of square section ; 

- — but tool-steel rod is, of course. better, 
since it needs no elaborate finishing. "The - 
‘hook tool shank is forged about 4 in. 
square, with the end fashioned into a 
thick tapered tang, which is driven into-a 
| stout handle 14 in. in diameter and about 
i: 1 ft. 3 in. long,- The tool has often to 
stand heavy strains in using, so for this 
reason the handle should be fitted with a 
strong ferrule. The forging of the hook 
is simple. The file (if such is used for 
-making the tool) is made red-hot all over, 


,* 


{~ 


" oer 
4 


the hot: iron and aiiwed: to ee 
- treatment gives a good wearing sigeee 


ing of the hook tool is rather difficul 
the beginner, because the inside of 
hook cannot be ground on the ordir 

















and the tang feuhiomed’ as in re a 
other end is then re-heated and coe 
~in Fig. 76, the bevelling for the hook being 
as shown by Fig. 77, which is a secti L 
across AB (Fig. 76). The point is “then 
bent with.the hammer round the beak of. 
a small anvil (a small bolt fixed horiz 
tally in the bench vice makes a good : su 
stitute) to form the hook, and at the sar 
time is given a lateral set to the left 
indicated by the slight curve at a ; 
“Fig. 78. 0A suitable length for the hoc 
tool would be about 1 ft. 3 in., with t 
hook of about -in diameter curve, a 
the extreme point re-curved and roun 
as shown uns Fig se es ee 


ened The rit ‘GE the +00 Sane ab 
2 in. or so is heated to cherry-redness, y 
then hardened by. quence “or — 











seen. The ae pare of she 0 an 
next placed on a thickish bar of red 
iron and when a brownish- yellow” col 


‘appears the tool is dmsnediataly, lifted 








Grinding Hook Tools.—The ee 






Ca 


Seine. 
7 ance, the simple and inexpensive method 
shown by Fig. 80 can conveniently be 


rein a Beal cee, apple 


= adopted for the purpose ; it will also be 
found useful for grinding such tools as 
= patera cutters, ete. abe makeshift grinder — 
is simply a ;%-in. or j-in. emery-wheel 

mounted on a hardwood spindle running 
‘ between the lathe prong and poppet 
centres. The wooden spindle is turned 


seal Fe 


wa 


re 




























Eo the hole in the emery-wheel.. The 
‘wheel is held firm and true between wooden 
ae which are bored to suit the spindle 
~ (as shown in section in Fig. 82), and which, 
abutting against the shoulder a (Fig. 81), 
are fixed with a wooden key driven through 
the slot c. The appliance is shown with 
two. collars a and B (Fig. 80); but if the 
B spindle is turned from a piece of wood 
oe hick enough, one collar only on the key- 
- ing side will be necessary. The grinding — 
of the inside of the hook is done by work- 
1g s the tool to and fro round the periphery 
f the emery-wheel as indicated at oc 


<— a ~ 


A SSaprocmicnt, ads by Sdieslsing = parts 
of casein in | part of strong ammonia and 
10 parts of water, will 1 withstand hot water 
a toa certain extent, as will also a cement 


- white of egg ; but even these are not alto- 
~ gether satisfactory. Magnesia cement, 


1.25) has greater— resisting power; it 
_ Tequires a few hours to set, but soon be- 
. _ comes as hard as stone. » Silicate of lime, 
a made by- mixing chalk or whiting with 
Silicate of soda, sets almost immediately, 
Sap often answers quite well. 

os ~ Another recipe is : Take 1 oz. of best 


4 ee atine, add a little water, and allow to 


cre then melt down by 


EMEN Ss THAT ‘WITHSTAND HOT WATER 


He. le The back oe the hook tool can | 


ade by mixing powdered quicklime with. 


8 
made by mixing magnesia with a solution - 
a y¢magnesium chloride (specific gravity, : 


to mature. 
there is produced an excellent varnish — 
which can be used for such _purposes as 
waterproofing joints and seams in leather — 

goods.” 


the hook from the shank to the recurved _~ 


point. - 
Sharpening. Hook Tools. 





pared from a piece of ragstone, which may 
be obtained for a few pence from an iron- 
monger. 
rough, splintery pieces, and a piece about 


with a shoulder as at A (Fig. 81), the -7 in. or 8 im. long should be selected, and 
“parallel part B being turned the size to - 


fashioned to shape for using. This is 
easily managed by grinding the space 


on the flat side of the grindstone to a — 
‘somewhat ova) section, as shown in the . 


end view (Fig. 83). Water is the lubricant 


used with the ragstone, and the hook took 


is sharpened by rubbing up the edge from 


A (Fig. 84) to the re-curved point, the 
stone being rubbed level from the heel to 


the edge of the tool to avoid rounding the 
edge, the edge being similarly rubbed up 
lightly from the outside of the curve. 


The sate Se ee 
stone for sharpening the hook tool is pre- _ 


The ragstone is generally in Se 


Bae ee ee ee 
Sa EE Na ik ee Bc = = aes 2 
a are eso 

BIT Se 

he Sen on the ordinary pivdsene ae 

grinding smoothly round the outside of 


Fig. 85 shows the method: of holding the 


hook tool, the shank being, as shown, in~ 


the left She with the tool handle paced 
sthe Sean 


EP Sceccais That Withstand Fick Water 


notask and stir till dissolved. Keep the: 


cement in the dark till required, then melt 
it, apply it to the broken parts, bind them 
up, and expose to the light. The gelatine 


is oxidised by the bichromate after expo- 
sure to light, and it then becomes insoluble —__ 


in water. 


_ A glue or cece that resists hot water, 7 
ria and alkalis is made with (a) 3 parts 
-of gum shellac dissolved in ether, free from 


alcohol ; and (6) 1 part of indiarubber 


- dissolved in the same way as the shellac. 


The two solutions are mixed together and 


kept in a sealed bottle for a week or so 


By further thinning with ether 


——d 


‘ 
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: THEATRICAL scenery is not intended to be 
closely scrutinised, but is to be viewed 
from a distance, and when boldly and 


broadly treated it will be effective in 


giving pleasure to the spectators. 

The size of a scene will depend on the 
space available for it on the stage. The 
wall of a room is the best place against 


which to fix the scene whilst painting it. 


The scene should lie flat against the wall, 
thus occupying little space, and with 


proper care there need be but little mess. - 


Pieces of calico or paper should be pinned 
up to protect the wall-paper from splashes 


of colour, and similar pieces should be © 


placed on the floor to preserve the carpet. 

Frame or Stretcher.—A frame or 
stretcher on which to nail the calico can 
be made with six deal battens, about 
1 in. thick and 4 in. wide. Two battens 


should be placed in a horizontal position, — 


and fixed to the wall, one near the top 
and the other near to or on the -floor. 
Two battens are then fixed on them in 
a vertical position, one at each side. - The 


- remaining two battens must be cut so 
~ that they cover the two horizontal pieces, — 
and fit between the vertical battens, thus 


making the frame with a plane surface. 
Canvas.—The canvas used in theatres 
is flax sheeting; but unbleached calico, 
which can be purchased at any draper’s 
- shop, is a cheap and fairly strong substi- 
tute. It should be as wide as possible, 
and carefully sewn together at the edges, 
until the size of the scene is obtained, 


Scene-painting for 
Amateur Theatricals — 


-zontally across the canvas, which allows 


_ canvas as possible. 


tacks should not be driven right in, other- 


until the whole is as thick as cream, and 


ing as much as possible going over the 
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taking care that the seams run _ hori- 


it to hang better and also to roll up more> 
evenly. The calico should be strained 
evenly and carefully on the frame, using 
for the purpose large tin-tacks, which | 
should be placed as near the edge of the 
Begin by stretching 
along the top, then stretch the bottom 
and sides, and when the sheet is taut, y 
pass a wet Sponge, cloth, or brush over 
the surface to take out any wrinkles. The ~ 


wise the scene might be damaged when 
removing it from the frame. — ae 

Priming.—When the calico is properly 4 
strained and dry it must be prepared for 
painting by coating with distemper prin 
ing, which can be made as follows: Puti 
a pail, 1 part of strong size and add 
parts of hot water, and stir until the size 


then mix with the size and water, stirring — 
well together. This priming should no tb 
be made until required for use, as when 
cold it sets and is unworkable. Apply 
the priming with a whitewash brush, © 
working from the top downwards, avoid-_ 


same place twice, and be careful to leave. 
no part of the calico untouched, otherwise 
it will cause trouble when the scene 1S 
being painted. _ When quite dry there 
should be a white, even surface on which — 

\ ty ‘ 7 
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iio vores Priming may he of any colour, 

Ris to the style of work contem- 

pepited many artists have their canvases 

laid in a “smudge” colour, which is a 
~ mixture of all the odds and ends of waste 
- eolour. Of course, in the case of skies or 
a other light subiects, white is best. - 

Tools, etc: —The brushes for scene- 
paint are such as are used for oil paint~ 

; _ing—hog- hair, flat and round in various 
sizes, and a few ordinary round and at 
z sash brushes. A straightedge about 3 
Be thick, 3 in. wide, and 3 ft. long, will ee 
be required. | 

A method of making a straight line 
right across the scene is to fix a piece of 
‘string (which has previously been well 
rubbed with charcoal or blacklead) across 
the frame by means of small nails, lifting. 
‘it away from the canvas, and. letting go 
suddenly. 

For making circles and curves, a pair 
of chalk compasses (Fig. 1) should be 
used. These can be purchased or ean 
be made by joining together two pieces 
of wood, about 15 in. long, with a small © 
4 _ thumbscrew, which, by screwing, fixes 
the instrument as ‘required. A nail is 
- inserted at one end, and at the other a 
_ porte-erayon, or chalk-holder, in which 
can be placed a piece of eee chalk, 
_ or pencil. " 

_ A wooden set-square is cheaply Houske: 
. or a substitute can be’ made from stout 
_ cardboard about 7 in. wide and 7 in. high. 
-  Palette.—The scene-painter’s palette 
cy is a square, flat board ; about 2 ft. long, 
- 18 in. wide, and 1 in. thick is a conveni- 
ent size. The nests for the colours are 
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_ placed upon it (see Fig. 2). 

















a time the colour may be taken on a 
fa worked up with the grees and 
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or ache. keeping it warm and _ liquid 
near a fire, and taking care not to let it 
simmer or boil The medium for the 
colours is the same as for priming, @ piece 
of wood being useful for mixing. 





Fig, 2.—Scene-painter’s Palette 


A basin of warm water to cleanse any 
brush of the colour will be found useful. 
Care should be taken to work as cleanly 
as possible, and not to prepare more colour 
than is required at one painting, as it soon 
sets and becomes very hard when cold 
owing to the binding nature of the size 
with which it is mixed. To bring it up 
with fresh colour is sometimes impossible, 
and certainly never advisable. Whiting, 
size, and water, prepared as for priming 
but made thicker by adding more whiting, 
should always be at hand to mix with 
those colours which require to be of a 
lighter tint. 

-. It is advisable not to have too many 
colours on the palette, as with judicious 
blending sufficient tints can be obtained. 

Colours or Pigments.—Colours in 
powder, obtainable from most oilshops, 
will be found to work well for all require- 
ments. The following is a list 

of the colours that will be 

suitable: Lemonchrome, orange 

chrome, coral red, cobalt, burnt 

umber, paris black, vandyke 
brown,  red-lead, ° brunswick , 
green, chrome green, emerald green, and 
burnt sienna. 

Preliminary Sketch: 
time may be saved if, when the scene is 
decided on, a small rough sketch is made 
in colour, the object of this being that, 
_ having a coloured subject from which to 
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<< a Frank tnere need be no fies tition ete 
rd & dealing with a big surface. ey 
S. Enlarging the Design by + Squares” 
; Method. the design — 


- canvas should be divided up in the same 
way, but on the large scale, of course, and — 





-selected should- be divided into squares, 
and all the lines numbered. Then the 


‘dry. Therefore, before beginning: to. 
on. the colours the effect: to gee et 1C 





Bulwarks. 
‘Steps OF 











House Piece 


Op enin g 


WY Proscenium - 
the linés numbered. to. ‘correspond with 
those on the design. 

Having prepared the design and canvas 
in this way,-it is a simple and easy pro- 


cess to make a drawing on the large . 
scene from the design, copying it into” 
corresponding squares on the canvas. 


Testing Shade of Distemper.—It 
should be remembered that in Sees SS 


+ 


Figs 3 and ale watpind Ola Stare’! 


4 fee cas Scene : : Se View and Plan ae - - 


anontally- ‘on a einall healer 
. convenient material on which to tes 


time is lost. 
_ piece of calico, ready primed as for 
Scene, 












nea aay eoleie® dries _ ver 
_ lighter than when first put on 
‘to twenty shades), so that. wi 
look effective and artistic while - 
would appear very washy and flat vy 
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is*pipeclay, which, being very absorb 
allows the distemper colour to dry al 
immediately. By this method very 1 
Instead of the pipecla 


will answer equally wel 
‘should be held near the fire to oa 
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 Scene.—It is supposed: that a scene mix pots of cloud colour (ight and 


is to be painted. “Fig. 4 represents the elaborate skies, the palette will have to 
. “frome ule It 1s. eee as advisable to. be resorted to as well. The colours will 
: @ be mixed with “ working size ’’—that is, 
= _ 5 parts of water to 1 part of size. 

ae Fig. 5.—Chareoal ‘Holder : 
. < : depth of about 3 ft. lay the canvas in 
egin on the distance, and orks aoa to with a deep tint, then the next.2 ft. 6 in. 
he front of the scene, the colours gaining with the middle, and finish with the light 
1 strength as advancement is made; tint. These must be carefully blended 
herefore begin on the back cloth. Say together, so that no evidences remain of 
at the cloth is to be 30 ft. wide by 21 ft. their juncture. The beginner will find 
h, and the design 15 in. wide by 10} in. this somewhat difficult at first. The 
h, ruled off into inch squares. ‘The ‘clouds are painted in the spaces left un- 
th proper should -be divided into 2-ft. touched by the sky colour, and blended 
uares, which can be done by) means of into the same where necessary. The 
3B chalk line. — ~ distance is then painted in (now working 


' 


£ charcoal on the end of a stick about tance, then the foreground. 
ft. 
aw out the subject in outline, going kitehen scene is shown by Fig. 6. The 


‘e 


our mixed with half-and-half size. dark brown, to suggest old oak stained, 
his will show faintly through the colours and the walls in a yellow tone, varied by 





Fig, 8. UES, 





6 —Kitchen Scene 


be Siiicwed: and the halt. and: half size _be of a dingy ree. with old oak beams. 
sky. When extensive surfaces are represent china plates, those on the mantel- 


ssary to mix that tint in large quanti- up with white to represent pewter plates. 


> 


= Spa niain 22 < Wapping Old Stairs” auiddle and a light ;- it is Sia as well a | 


representing Wapping Old Stairs (Fig. 3) - shadow). Of course, in the case of 
Es 


‘Begin at the top of the cloth, and to a. 


long | (see Fig. 5), and proceed to. A Kitchen Scene.—A design for a 


er. the charcoal marks with a dark stairs and handrail should. be> done in x 


d on it, and enable the original drawing patches of light grey. The ceiling should — | 


vents it “ rubbing up.” Now lay in The plates at the side of the fireplace 
ired to be of a uniform -tint, it is shelf-being painted a dull grey, touched. ; 


- For this scene three pots of sky The grandfather clock should be in maho-. - 
ee mae be SESS en cs deep tint, a gany colour, and the fre can be painted 


Nea s ee Ce oe 
eee esa | Meee 


‘Then with two rubber rings" ‘fix a piece from the palette), then the middle dis- eo 


Fig. 13.—Wing 
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x 


either as if burning or out. 
the ceiling and the walls, then the oak 


beams against the ceiling, the stairs, 


handrail, door, window, and _ fireplace, 


and, when the whole is dry, the clock, 








Fig. 10. —Wing 





plates, etc. Figs. 7 and 8 are the wings. 
The cupboard door is effective if painted 
in a light green tint, and the plates in the — 
rack should be done in blue and white. — 

A Dungeon Scene.—A scene which 
occurs in many plays where gloomy 





























dungeons, prison cells, or mysterious sub- 


terranean passages are required, is shown 


by Fig.-9.; \ The background should be 
of a bluish-grey if daylight is supposed 
to enter at some part, and if the time is 


supposed to be night the distances must. 


First paint: 
~ use greys, blues, and yellows well blended. 








be dance in tone, using dark greys and — 
browns. For the foreground stonework — 


together, with a touch of light aes ese 
pice to suggest dampness. - 


wy 


the design on the canvas, ‘to. use a ‘are 
brush, thus blending the tints in a broad 
and free manner, and afterwards to dren : 
in the various lines to. give the shape of 


_ 








Fis. 12. —Log Cabin Scene 


lights on the edges of the stonework. 








the masonry, goats in bee brown, ae 3 
then with a light stone-colour to give tl a5 


floor should have the appearance of be 
covered .with straw or of consisting 
earth. The cell door should ‘be da 
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than the wali’ Figs. 10 and 11 are the 
Evie. =. 

‘Log Hut Scene.—A scene representing 
the interior of a log hut, or cabin, is illus- 
trated by Fig. 12. It can be made to 


oe pS 


¥ Fig. 15.—Sea Scene 


3 appear me realistic Gf painted in a bold 
and broad manner, the colour principally 
2 used being browns, and, where the high 
lights occur, greys and yellows. First 
draw in the scene with charcoal or black 
= _ paint, and. paint the whole with light 
brown tints. - ~When. dry, line out the 
logs with a dark brown colour, verging 
to black in places, and then touch up. one 


__ side of the logs where the light is supposed © 


to strike them with greys, dark greens 
and yellows. Figs. 13 and 14 are the 
: wings. The cloak hanging on the nail 
{see Fig. 14) should be either blue or 
-green in colour to present a contrast with 
_._ the general tone of the scene. 
¥ Ifa view through the window is desired, 


py 


a small piece of cloth should be painted 


_ and hung» up behind away from the ° 


window, to allow of persons passing 
_ between it and the scene. 


NY eee 


scene which can be used either-as a sea- 
Zz piece entire, or with a set-piece in front 
_ when the clouds only are shown.. The 


Wee ah Osos Oi vipa 


A wy 


wee, vs 


# ments. The sea may be a bright blue, 
é green, or grey, and the sky corresponding 
as rosy and sunny, blue with white clouds, 


- and grey with clouds to match. . The sea 


x phonlt be drawn or painted as if without 


“ ey 








Sea-piece.—_Fig. 15 is a design for a 


~ colour of the scene will depend on require-_ 


‘much movement, as shown: it is then - 


not so monotonous for the audience as 
when done in a turbulent style. The — 
method of painting this scene and the 
following set-pieces is the same as for the 
ce scenes, 

Set-piece.—The use of a sea-piece 
scene will be well understood by referring 





' to the set-piece (Fig. 16), which, if placed 


in front of Fig. 15, forms a scene adapted 
to historical plays. This scene can be 
altered by using the foot- or set-piece 
(Figs. 17 and 18), thus making it a 
seashore scene ;- or by using the set-piece 
(Fig. 19), thus making it a rural land- — 
scape. Foliage wings would then com- | 
plete the picture. ; 

Mounting Scenes on Frames, etc.— 
As each scene is painted it should be 


- fastened to a roller or stretched on a 


frame. The latter is necessary when the 


windows and doors are made to open (see 


Fig: 20, which is the back view of a 
scene, and explains the woodwork of 


battens 24 in. to 3 in. wide, nailed or — 


screwed together to the requisite size): 

At the left of Fig. 20-is a door which 
opens ; a window is in the centre, and 
another is onthe right to represent a 
first-floor window, underneath which is 


placed a pair of steps to allow the per- 


former to ascend to it. This scene should 
be supported at the top in grooves, and to 


' steady it. when opening and shutting 




















Fig, 16.—Battlement Scene 


the door and window iron stays are 


attached and fixed to the stage as shown. 


Side wings can be wound upon rollers if 


space is of consequence ;. if not, they, ~ 


should be stretched upon a frame. The 
sides of most -wings- should be kept*as 


straight as possible, but in some cases, for” -— 





oh placed in- 
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picturesque ‘effect and other reasons, it _ 


may be necessary, especially in the case of 


ae _tree-wings, to bring the foliage beyond 
the perpendicular of the wing. For this. 


purpose a piece of stout strawboard or 


i a z | 
Mi LN - 





Pig V7. —=Bacle View-oF Set-piece 4h1a518) 


cardboard should be cut into the required 
-shape and tacked to the wings. For the 


projection of a piece of moulding or archi- — 


tecture, the batten can be cut into shape 
with a keyhole saw. —° : 


The foot- or set-pieces should be dealt — 


- with in the same way (see Fig. 17, which 
is a back view of Fig. 18). 
portion of this frame; representing the 
cardboard shape of the boat, etc., is 


= nailed on to the framework. The oar, * 


which, seen from the front, appears to 
sebe resting against the boat, if fixed 

permanently to the set- -plece would be 
liable to. get damaged ; it is, therefore, 


made from stout cardboard, and then 
slipped in canvas sockets (see Fig. Lie. 

The foot-pieces are supported by iron 
brackets as shown in ‘Hig. 20, of which 


@4 (Fig. 23) is well pushed on, so as to cov: 
| the bridge, windmill, ete., 

















poe Fig: 19.—Set-piece for Rural Landscape Scene 


Fig. 21 is a detailed imetenes The one 


- rod A, with os upper end hook-shaped, is 
screw-eye B fixed into the 
framework of the screen. The lower end 
__ of the rod is shaped into a flat ring through 


which another screw- -eye O is ee into : 


= _ the stage. 


7 ’ 





































_ extreme sbackeroume, which | should ‘be & 


convey to the eye the effect of atmo 


_ middle distance, the green and. other tin 


‘The dark 
- buildings, trees, river, bridge, etc., 


_etc., will alter in tone according to th 


red purple tone, as a contrast again 


‘Figs. 23 and 24 are the wings for the abo 


‘ purpose of two scenes. 


where the light strikes on them ; the 
and sky in their painting and colours 


dark browns, Boe rede, with t ) 


Pare eras ig. 92 j is a des 
sign for a landscape scene, which should — 
first be carefully drawn in with charcoal “4 
Then paint in the sky, and then the — 





= Fig. ene of Seashore 
Srhcpallse in blues and greys, sO as | 


spheric. distance. “After this, 
of which must have a fair amount. o: 
grey, and finish with the foreground — 
natural colours, as seen from a few yarc 
distance. When the whole is dry, a 


be painted in. Remember. that Obie 
on the landscape, ‘such as houses, tre 


position, For example, a red-tiled ro 
in the middle distance should assume 


= 


decided red roof in the foregro 
scene, and both of them should be past 
as foreground subjects. — 

This scene can be made to answer 
First, if both the 
tree wings are used and the left- hand o 


it will do 


a wood or forest scene. If the left wi 


Z is kept well back and a cottage wing ust dd. 


on the right side, it will make an effecti ive 
country scene. The. left and right are ) 
be taken as:seen by the reader. 

Cave Scene.—A design: represent: 
the interior of a cave is shown by Fig. 
The rocks must be fairly dark ex 


depend on the time, whether day 
night. Figs. 26 and 27 are the win 
The colours for the above scene shoul 


Been =e 
aE eh 





















es ee it E 


Ror the lights, greys and es 
uld be used. — 

J aint j in the sky frsb, then the sea and _ 
sanded floor of. the ¢ cave. Next the — 


Sand: aes (hens are ce the 
: and shadows of. rocks, using dark 
here and there verging into black~— 


ee be done in ee blues, - 


_ 


> 


= = <f- 
1 whites. — Two. or three small 


‘of oid rope, canvas, bits of spar, 


louse. ‘Wing. —Figs. 28 and 29 are 
and front vicws -of a wing ne 
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. The patches of shingle-on the — 


Ss pea ess “Fig 2 —Landscape Scene — 


at the window should be - 
various colours of a flowered pattern to. 


n pieces of wood, ete., will add to the 
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phere ‘he. water. is eipnosed to. ‘will be suitable ie many scenes, Ait more 


particularly the one shown by Fig. 3, 
De 340, . ; 


Victorian ‘Sitting-room Genes we 





| Fig. 21.—Iron Bracket 


-and > Eyes for 
See Screwing Scene to a 
Ry Floor . 


shown by Fig. 30. The walls should be 
tinted in a light pink or pale green colour, 
the moulding to be in white, the fireplace 
to imitate white marble, and the frame of 
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Fig. 24.—Wing 


the mirror above in gold. The curtains — 
painted in 


imitate chintz, the panelling near the 
window in white, or to match the walls, 

_ the carpet to be a bright-flowered pattern, | 
and. the eplouiing frames in gold. . 


interior seene that will serve for the early — . 


Victorian or Charles Dickens serious iss 
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In painting this scene, the ceiling, 
moulding, walls, and carpet can be done — 
in one operation, and when they are dry 
the fireplace, pictures, curtains, and other 


Figs. 


ye and 32: 


objects can be shown. 


Gh. pacers ee ‘gee eee ee 
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Hiatal a landscape - may ne "show. e 
through the windows, in which case the — 
landscape should be painted first and, : 
when dry, the diamond leaded sash. © 
The curtain border above the window 3 











are the wings. The bookcase should be 
coloured in imitation of mahogany or 
rosewood ; while the side table should be 
painted to resemble gold, with a marble 








Figs. 28 aia 29.—Back and Front of Old-time 
House 
ff ~ 


Cattnee Interior Scene.—Fig. 33 is 
-a scene of the interior of ‘a rustic cottage. 
The plaster walls should. be white—not 
_a pure flat tint, but white broken in tone 


with greys, yellows, and reds; andthe 
woodwork light brown and greys. If 





Fig. 25.—Cave Scene . iD a § Shee : 


- objects on the fireplace. Figs. 34. and 
show the wings,.and these: should ma 
the scene both in colour and tone. _ 


scene suitable for many periods, incl 


the occasion. 
yellow sanded path broken up in 
a bright but pale blue sky, which shot 


more purple tints in the foliage, and 


_ flowers. For autumn it snopes Be pain 




















ae using real lace. or ‘chintz ‘curtain S 
tacked tothe scene against the window. 
The door and windows can be made to 
open and shut. . 


the landscape. seen tira the inde 
Then show the pictures on the wall, 
leaded sashwork at the window, and | 


Garden Scene.—A design for a on 


ing even scenes of the present da 
shown by Fig. 36. Its colour may. be 
individual | taste or the requirements 
As a spring scene it she 
have a bright and fresh-coloured gras 


ple 


with grey- and purple-tinted pebbles, 2 


be lighter in tone towards the hor 
As a summer scene. it would rec 


more brilliant hue in the blossom of 
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‘the sky then being of a deeper blue, 

flecked with rosy- tipped clouds. 

ae First paint in the sky and the extreme 
_ distance. hen en the sia plots and 











Fig. 40.—Wing 


~ pathways, and, when ee are dry, the 
| ve archway and wall, which is covered with — 
- vegetation. Then the fountain and middle 
distance objects; finishing with the fore-~— 
ground objects, such as the vee 














: oes Sonle on the fea ae Spann 
for the right and left wings for this scene — 
BS are shown by Figs. 37 and 38. . 

-. Riverside Scene.—Fig. 39 gives a 


_ design for a riverside scene, which may 
_- be treated. either as Bays or night. The 














with rich Shee yellow ana solden tints, : 
— the inn and the wharf being red. 


washed cee et Hived:3 in with Dae se 


‘Fig. 39.—Riverside a 


Fig. 42. River Seene 


ze and - ‘Perk the sede md uslaad ae 


water aHould te of a dull, aia: sage eoeoe Z 
the shore muddy grey, Afies tiled. rook « of 


walls of the inn should represent whit 


sae Sef 





one in tone. “The buildings aaa 
_ bridge in the background “should. 
penet in blue or grey, so as to- 
ee distance. The sky, clouds, wa 
puday pugre should SEL be laid 








~s 
‘ ad 


allowing each separate pair Lung to” 
finishing with the buildings in the 
ground. ‘The wing: ‘shown by 


The right-hand wing (Fig. donee 











aster. PA at Ais ops and the aes 
e rickwork should be in yellows and reds 
ee places with green. 

cene at Night.—A design 
for™a scene where dark and 





| pen in Fig. 42. _ This scene is ae 


eth ‘fiat a eke indiéation of very” 


deep blue. The wharves and warehouses © 
the « distance should be low-in tone and 


a ee deeds have to be portrayed i is — 


wing aay ie Fig. 43 represents heavy © 


wooden piles tipped with iron bands. 
should be painted a — 
greenish grey, and the ironwork black. — 
~The wharf or waterside warehouse, seen — 


The woodwork 


in the side wing (Fig. 44), should be a 
very dark grey touched up with black 
shadows ; 


block may be painted, or real rope can be 
used if desired. — 



















uddy-grey and sage-green tone. The 
1asonry of the bridge should have a 
dirty arid smoke-begrimed appearance, 
btained with browns, greys, and ochres, 
with broad, touches of. green to indicate 
dampness, thus obtaining the effect of 
tonework when near the- water. The 


ky, -warehouses ‘and wharves, river and 
1uddy pankside should be first painted. 


ouches of detail can be put in, and the 
= granite blocks of the bridge lined. The. 


~ 


= ee 45, —Drawing-room Scene _- 


ee discernible, ia the water. of a 


of gilding. 
‘hen the bridge, and, when all is dry, 





Fig. 47.— Wing 


Drawing-room Scene.—The | 


different. periods: It should be painted 
in white and gold, or cream and gold. If 


done in the latter, the scene should be 


treated to a flat tint of a light cream 
colour, and, when dry, do the mouldings 
and cornices in chrome, and touch up 
with a lighter yellow to give the effect 


should be done in a bright blue or rich 
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the brick embankment should 
be. a dull heavy red with grey wood- — 
work. The rope hanging on the pulley-_ 


scene 
shown by Fig. 45 is suitable for many — 


The. carpet and curtains. 
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red. Figs. 46 and 47 show suitable side 
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VENEERS may now be readily obtained, 
- and they are of two classes, known as 
“knife cut’? and “ saw.cut,” the latter 
being generally the thicker of the two. 
The veneers may be obtained in almost 
any kind of wood ; but mahogany, satin- 


wood, walnut, rosewood, and. boxwood 


are perhaps those most commonly used. 
The Tools.—Few tools, other than 


‘those found in. the wood-worker’s kit, 


will be required for veneering. They 
consist of a veneering hammer, a saw, 
and a few suitable cauls. A veneering 
hammer (Fig. 1) consists of a wood head 
and handle, and a zinc blade which fits 
up into the head as shown, and is secured 
_ with a couple of screws, while the handle 


_ fits into the head, and is wedged in posi- 


tion. A suitable saw is shown by Fig. 2, 
and this also may be easily made. 
blade of the saw should be about 6 in. 
or 7 in. long, and it is fitted to a wood 
-handle as shown. The teeth should not 
be too large, and should not be given 
much set. The cauls are used to give a 
direct, even pressure, and in laying the 
veneers the cauls are heated and cramped 
over the veneers. The cauls will retain 


the heat better i made. of zinc, which 
5 in. thick ; ib if zinc 


should be about 
cannot be one obtained, some stout 
pieces of board could be used instead. 


For laying flat veneers the cauls shonld 


be perfectly flat and true; but in the 


case of a veneer being laid on a shaped 


surface, cauls of a similar shape must 
be prepared. 
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hes 


























Lavine the Vonack: The surfaces on 
which the veneer is to be laid must, of : 
course, be level and free from inequalities, — 
and it will be found a\ good plan to brush 
over the surface with thin glue, working — 
it*well into the grain and allowing it to 
dry. The veneer must then bé cut to — 
shape, and for straight cuts the saw — 
previously described and a straightedge — 
should be used, while a-fine fret- ‘SAW : 
could be used for circular cuts. | 

When all the preliminary preparations 
for laying the veneer are complete, t 
caul which is to be used is placed in fror 
of a fire and heated, and the cramps an 
other . necessary appliances should be at e 
hand. The surface should be slightly — 
warmed, and the glue should be well — 
boiled and fairly thin. Rapidly coat the 
surface with glue, and lay the veneer in 4 
position, holding it down by inserting a 
few brass pins round the edtes. These 
should only be driven in half way; and ° 
they may then be turned over, care © 
being taken not to embed them in the — 
veneer. The surface of the veneer should — 
then be covered with a piece of papetes 
and the caul, which should contain | 
good. heat, should be quickly cramped i in 3 
position over the veneer. — 2 

Cramping. 
the cauls is shown by Fig. 3. ‘Tt must | be > 
remembered that it is not the quantity ‘ 
of glue which leads ‘towards good joints, — 
but rather the expulsion of all the surplus, — 
allowing only sufficient to remain to enter > 
the grain of Cee surface and ae bind them 















































Fig. 3.—Method of Cramping Veneered _| 
Work 
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Figs. 4 to 6.—Veneer Bandings 
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water to render it more pliable. 


~ together. Sestorntio ee he is of the 
and a beginning 
should invariably be made in the middle. 
Cramps are then added on each side of _ : 
slit. 


importance, 


those in the middle until the veneer is 


_ firmly cramped down, and the edges should | 
be carefully watched to see that the 
. surplus glue is being forced out. | 
-work should now be allowed to s stand for — 
about twelve hours before removing the— 
Having removed. the cramps 


The 


cramps. 
and caul, the pins which were used to fix 


- the veneer round the edges may be re- | 
moved, and the surface may be cleaned — 
_ up, using a steel scraper and glasspaper. 
Curved Work.—For a curved surface, — 
the veneer may be cut and the surface 
glued in the usual way. The veneer is— 
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then placed in position, and the siete 


of the veneer is rapidly damped with hot 
It may 
then be well rubbed down with the 


- -veneering hammer, working the hammer 
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from the centre. In this method the use 


of cauls will not be necessary; but it — marked is stripped-off. The inlay is 


might, perhaps, be found. an advantage 


aes pass a hot iron over the surface to heat~ is scribed round the edges with a mat 


the glue. Great attention should be paid 


- to the edges of the veneer, and they should 


either be pinnéd or cramped down. This 


_ method may also be employed in the case 


of laying a small ee of veneer to a flat 
surface. : 
Blisters. 





A common fouble 4 in laying 


venecr is the formation of blisters, and.. 
these are caused either by the glue having 

To. 
remove a blister a small slit should be cut © 
_ through the veneer with a very sharp 


become chilled, or by—an air bubble. 


chisel, and the surface of the veneer over 
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flat-iron should be worke d over the 
surface, and should it 


~~ and gouges, and a router would also 


- glass-papering. se mat 


a later volume. ~- 
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the blister should be syall (dae : 
be necessary 
fresh glue may be inserted througl 
Carefully work all the surplus 
through the slit, and eae down 
hot caul. ae 
Veneer alae -Very effectiv 

laying i is accomplished by means of vel 
(see Figs. 4 to 9). Having set_ out 
design full size on a piece of paper 
pieces of wood to make up the design ar 
cut out (with fretsaw or in some <¢ 

convenient eee to- ‘the oe “req ] 
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Ries 8 and 9=Diawer Front Desigas, a 


veneers. epihes piece of paper is the 
glued over the top, and the who 

cramped between two pieces. of 
until the glue is dry. ~The inlay 
removed, and the piece of paper 
back on which the design was originall 


placed in position on the groundwork, 
or scribing point. The woodi in the gr 
work must next be cut away to a su 
depth to receive the inlay, care 
taken to work exactly to the scribed - 
The cutting is accomplished with ¢ 


found most useful i in removing the sul p 


~and cramped aul the glue is. Se) 
the surface is cleaned off by serapin 


- Other inlay processes: are _deserity 
























every art and craft-one of the most 
work, but in none is it more necessary 
3 than i in that of lead glazing. The imple- 
_ ments used are few and inexpensive. 
asy matter in most instances. 

nentioned is the lifting knife, which is 


lightly curved as shown at Fig. 1. It is 


the tacks which will be mentioned 


the hammer. For loading, the end is 
haped as shown in Fig. 2 by means of 
,Tasp ; ; then several thicknesses of strong 
_ brown paper are folded round and secured 


sover the extreme end to a depth of about 
: Zin. and left to cool. In the hands of an 
: Blazer this tool is made to perform 


ife in aie is the larrikin, jada: or 
kin, as it is variously — called. It is 


a = 1I—x . 





How to do. Leaded. : 
_ glass Work 


THE proper manipulation of the tools is 
otent factors in the production of good — 
scratched surface. 
~ Many glaziers prefer to make their Own - 
Lifting Knife.—The first tool to ee 
ally made from an old oyster opener. ° 
do this, the blade near the point is 


eated in a bunsen or other flame, and 


he general practice to load with lead the — 
d of the handle, which is used to drive 


-a convenience for quick work, as 
obviates changing over from the knife | 


~ with string as in Fig. 3. The lead, having — 
been melted in a ladle, is then poured to 


d for is down the groove of the 
353; 


lead to open it out the more easily to 
receive the glass, and also for pressing 


-down the strip; still another use is to 
_ rub over uneven places and press them” _ 


out, or to burnish off any rough or 
As a rule, it is made 
of box or some other hard wood, and is 
about 7 in. or 8 in. long by 14 in. wide’ 
and 3 in. thick, shaped at the ends as 
in Fig. 4 

Cutting Knife—The cutting knife _ ie 
the lead is of a special shape, and is 


generally made from a glazier’s knife or 


from a table-knife cut down to a square 
edge, or shaped as shown in Fig. 5. | 
The blade is left about 4 in. long by 1} in. 


wide, the edge being sharpened so that the __ 


knife can be used vertically like a chisel. 
Soldering Bit.—The soldering bit is 

also of a special shape, although the ordi- 

nary article can be used. Fig. 6 shows the 





t 


Me a 


form usually adopted, the copper bit 


being a flattened square ending in a taper- 
ing pyramid-shaped piece called the nose. 


~The wooden handle is loose, and is re- 
moved when the bit is put on the stove 
for a long heat. 


The nose is tinned when 
required by heating it, roughing over the 


face with an old file, and then rubbing 
with a little solder AGG ‘solution of zinc 


chloride over a piece of tin; sometimes 
it is rubbed on a piece of sal-ammoniac 
or on a. clean piece of cotton waste 


impregnated with spirits of salt. - 


Pliers.—The pliers used are of the 
shape oes in Fig. 8, the only point 
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to be noted being that new ones ont 
be made to work easily, as otherwise a 
false grip may do damage. 


Glass Cutters.—The diamond is a 


well-known tool which most glaziers 
possess. Many, however, prefer the wheel - 


cutter, an inexpensive article ‘which lasts 
a long time, and is not costly to replace. 
When worn down the wheel is easily re- 
sharpened by simply placing it on its 
bevel edge on a good oilstone and running 
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matter of some importance. 
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together on ach an BRN support as 
this is sometimes surprising to a novice ; ~ 
but the trestles and board have the ad. 
vantage that they can be moved about | 
quite easily as required for the PUP 4 
of getting all round the work, 
Glass.—This is, of course, the principal 
material, and its selection is therefore-a 
What is 
called antique glass is a well-known 
variety, the particular charm of .which a 
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Fig. 3. Pourhid 
! the Metal into 
Knife Handle 


it backwards and forwards a few times, 
then turning it over on the other side 
and repeating the action. Care should 
be taken that the wheel does not stick 
and that plenty of oil is used. ; 

Other Requisites.—The tacks shown 
by Fig. 7 are known as shoemakers’ last- 
_ ing tacks; they should be about 1} in. 
long. Glaziers’ benches take more than 
one form, sometimes being a substantial, 
well-built structure; and at others merely 
a piece of board on trestles. 
frail work as glass should be pieced 





in certain | work. aes. glass aaa y 
coming very much into favour is 


That such — 
siderable time tends to a state 


a reaminess Shieh gives it a tronsincaell 
and renders it less _ transparent. ‘th nm 


ay: \m-— 
bitty,” which is made on the principle | 
that. glass kept at a red heat for a cong 
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9.—Sections of Lead for Glazing 





15.—Difficult Angle for Cutting 
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_Fig. 12.—Cutting Gauge 
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Fig. 8.—Cutting 


ethod of Holding the 
Fig. 17.—Cutting Board for Quarries 
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Fig. 10.—Setting out Panel | 
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Fig. 11.—Allowance 
Made for Heart of } 
Lead ) 
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Fig. 13.—Using Cut- 
ting Gauge 
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as “solid solution ” 
into definite crystal compounds. ‘“ Am- 
bitty ” is consequently of a sparkling 
appearance, transmitting much lent, but 
not being transparent in itself. & 
Muffled glass is much used, and is fairly 
well known. It is a variety of antique, 


intermediate between antique as first Ordinary ruby and one or two 


described and venetian, and is not usually — 
made in white glass: . : 
A comparatively recent introduction is 


-what is known to some people. as “ Early — patterns by eating away part o: 


English,” and to others as ‘“ Norman.’ 


: i eecaitices sare eae conan but it should be of 


- is’ very - Rave in borders ee 


It is made by blowing out to the shape — 
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Fig. 20.—Leading Squares 


of a large square pickle-j -jar, which is cr well in very small work to ise hese 


at the edges, leaving five slabs (four. 
- sides and bottom), which are much thicker 


- in the centre than at the edges. 


Cathedral glass is probably familiar to- 
everyone. It is a thin rolled glass of 
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many delicate tints, nearly transparent, — 


and used largely in cheap work. When 


made in stronger colours it is known as 


“pot metal.’ It has one side rough and ~ 
the other smooth, and when leaded up 
should always have the latter facing out- 
side, as dirt and dust are. less likely to 
collect upon it. A more brilliant and 


“transparent variety is known as double- — 


rolled, and is preferable for some classes 
of work, having both sides smooth. 
Plain sheet glass is too well known to 


it having a thread along its edg 































ae for lead glazing. 


“ Sanded ”’ is a ruby- coloured glass. 
is sometimes used as a substitute. 
antique on account of the latter’s exj 


colours are “ flashed,” the colouring k eing 
on one side of the glass only. Advantage — 
is taken of this mode of colouring to form 


coloured surface with fluoric acid. 
Roundels are much used in. panels 
are very effective if- 
ciously placed. Bullions 
pull’s-eyes, as they are 
liarly known, can Bey 


ie made from crown glass’ 
these, whether used in- 
or coloured glazing, pr 
_ charming results in d 
that have been well ‘thor 
out. : 
Lead.— The lead nage 
made in certain lengths 3 
<is*-of various - widths _ a 
sections. . = 
It is ‘customary to 
lead of a wide and flat 
on the outside of the 
- which allows of fixing in 
groove or rebate. It i 
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leads, ae some craftsmen possessin: u 


quaint and pleasing eit by us | 
rather thicker ones than usual. 
In Fig. 9 is shown at a what is 
“breaker ” lead, which i is made in| 
of about 6 ft. This can be drawn t 
a vice fitted with differently m 
Scheaica to about five or six tin 
length to any section required. Ho 
nearly all sections and patterns — 
obtained ready drawn, and are invai 
so bought. A flat lead as B is used j 
outside work, and is about +} in. wid 
c and p are other sections used, 
shows a popular pattern for inside 


































Recttions B ar E are i most useful for 


other patterns alone at the start, and 
_ when better a able to manipulate the tools 
to take up ‘section and then section D. 


< aster warning is not senses observed. 
2 peeerote: it is well to start by obtaining 


= in some cases, where the opening is small, 


= stiff. brown ‘paper will suffice. 


rtridge paper to the full size, according 
the exact measurements ; and in ge0- 
etrical patterns, 
ieces of glass are required all of one shape 
d size, a small template of stiff paper 

original design. These templates are used 

for placing on the glass, which is cut out 


is obtained ; 
cut alike. A good way of ensuring ac- 
racy is to take a piece of stiff tracing 
loth and lay it upon the full-size drawing. 
‘hen trace along the insides of the leads 
with a pencil. and add an allowance all 
‘ound for the depth of the opening in 
e lead. 
A Simple Panel. —The panel shown in 
an ig. 10 (p. . 355) is composed of plain 
make a start. The first thing to do is. to 
ut the glass into what are called ranges, 
3a that. 385. lengths the width of the squares 
required. This necessitates a. little fore- 
ght, allowance having to be made on 
asuring for the heart of the lead (see 
y. 11) and the number of squares into 


~ 


h ‘side ae a square, and ‘refer to the 
pans. if the centres of the cores 


: = beginner, who is advised to leave the 


se of a shaped ¢ opening it is best to have 
1» template of thin wood or cardboard. 


accuracy depending much on this. ; 
rule beginners press too heavily, causing 
splinters to be thrown up on each side. 


The design is set out on continuous 
where a number of 
is cut out carefully and correctly - to the - 


their shape until the required number. 
and by this means all are 
much as possible ; 
cut, trouble generally arises, and the pliers _ 


5 squares, and is a simple job on which to_ 


S each tet will be divided. ogee 


Bos 


paper, all is Fall and the worker can go. 


ahead ; but if the sizes are out, even by 
a little, a fresh range must be cut. _ 


Cutting the Glass.—In cutting these — 
ranges it is usual to use a gauge, which is — 
merely a piece of wood of the shape shown 
by Fig. 12. 
the edge of the glass, and the diamond — 


or cutter firmly against the end of the 


gauge, and moving both along together, 
perfect uniformity is obtained. To cut 
these lengths into squares, measure with 
the gauge, and, bringing the T-square or 
straightedge up to it, as in Fig. 13, hold 
the T-square firmly, remove the gauge, 
and make a clean cut. 2 

In Fig. 14 is shown the correct way of 
holding the diamond or cutter, ease and 


A good clean cut leaves behind a clear, 
silver-like line. To make a straight break, 


take the glass in both of the hands, and 7 


apply pressure as though the object were 
to bend the glass... With a curved piece, 
a knock or two with the tool on the under 


side, following along the cut, will generally : 


separate the pieces. Awkward pieces, 
similar to Fig. 15. are best avoided as — 
when they must be 


‘ be) 


may have to bite out—or 
is called—every bit. 

In cutting out a large number of squares 
or quarries, as lozenge-shaped or diamond- 


‘ groze,”’ as it 


shaped pieces are technically called, much _ eS 
assistance can be obtained from the adop- 


tion of a cutting board (see Figs. 16 and 17). | 
the use of which saves time and ensures - 
regularity. . 


Leading the: Glass. - — The full-size 
drawing should be placed flat on the bench 
and a lath nailed along the left-hand 


outer line. At right angles to this another 
should be nailed along the bottom line, — 
as shown in Fig. 20 (p. 356). Next take 
the lengths of lead, and straighten them 
by placing one foot on one end and giving | 


a sharp and strong upward pull at the 


other with a pair of pliers. Next take 
a length of wide lead to be used for the 
outside, and run the larrikin along the 


By placing the notch against. 
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groove to open the lead, and cut off an 
inch or two from the end, so as to remove 
any damaged portion there may be. 
Place this lead against the lath at the 
bottom, and keep it in position with a 
few tacks. Then do the same with 
another length of lead inside the left- 
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hand lath, taking care to place the end — 


of one. lead into the other at the angle. 
Next take a length of narrow lead, and, 
cutting off the end, run into it a square 


of glass, and place into position, the 


narrow lead at the top having its end 
fixed in the outer lead, as in Fig. 19. 
~Cut this off ;4, in. shorter than the glass, 


and tack in to keepin place. See that the 


-immediately above it, and the next above ~ 














fit is perfect, and that the smooth side — 
of the glass (if there is any difference) is 
put to face what is the outside of the 
panel, a rule that must be observed with — 
every piece. The second square is placed — 


i % +5 
ah 


that in exactly the same way as the — 


Fig. 27 


Figs. 21 to 28.—Ornamental Designs for Windows and Lights te % 


first, the tacks being removed as re- 
quired; and as this is very soon after — 
putting in, they should not be driven in © 
very tight. “ . a 

The top piece in the first row having — 
been placed, take a length of narrow lead, — 
and fit it into the bottom broad lead. — 
Then slip it over the sides of the squares, — 
and cut off level with the top piece of — 


‘ 
% 


+ 


~ 


_— 


glass. Of course, the tacks have been 
removed to accomplish this and they 
_ should: now be refixed to the right of the 
~ lead to keep it in place until the next 
- row is fixed. The procedure for this is 

exactly the same, but the short leads of 





a Fig. 29.—Panel for Fire-screen 


tare 
e - 


2 Sithe jast row are cut flush with the glass ; 

and when the last piece of glass has been 
- fixed in the right- hand corner, a length 
~ of wide lead is opened well out with the 
 larrikin, and fitted up the right-hand side 
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short leads. With a length of lath gently 
pepe with a mallet, drive this well on, 
and then nail down to the bench to keep 
in, position while the top piece is fixed. 
This i is done in a similar way, and when 
the lath is secured the work can be 
Pea ctdered: Before this is done, however, 
- the larrikin should be gently pressed over 
~ every lead to make a firm and clean 
fitting of the leaf to the glass, and the 
outside edges accurately. trued with a 
NS 

' Soldering the Leads.—Although not 
really difficult, the soldering is probably 
the most awkward job for the beginner, 
_ and some practice is recommended before 
a starting on any important work. For 
i _ fluxing, resin, tallow, or “ killed ” spirits 
of salt are frequently used, but the former 
is difficult to clean off, and tallew is little 
better. Probably for this work fluxite is 
= the eek medium ; it is clean and 
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of the work, taking in the ends of the. 


_ HOW TO. DO LEADED-GLASS WORK —_—_50 


easy to handle. If resin is used it should 
be powdered, and a little placed on each 
joint. the tip of the solder just touching 
it and the hot bit applied. Great care 
must be taken not to melt the lead or 
to drop too great an abundance of solder 
in one place. Melt a blob of solder on to 
the bit. and spread it evenly, so as to make > 


a.good job. not allowing the hot bit to 
rest too long at one place for fear of 
melting the lead. Repeat the process at 
each joint. 

When one side of the work has been 


soldered, remove the laths, and turn the~ © 


panel over. There is a knack in doing 
this which is worth learning ; it consists 
in drawing the panel forward until the 
middle rests on the edge of the bench, first 
balancing ; then place the left hand under- 
neath, and the right hand on the far edge ; 


- now quickly tip it on end, and give it a 


half-turn round. Then. lay it half pro- 
jecting over the edge of the bench, and 
with the left hand push it into position, 
placing it as before. Proceed to solder 
down the second side. 





Fig. 30. ce Vested Light for Door, etc. 


Filling-up._W hen the leading ssid 
soldering are completed it will be found 
that, however well the lead fits round, 


there are various spaces between it and 
_the glass which must be filled up. This 


/ 
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is done with a cement made by mixing 
together. white-lead and lampblack with 
linseed oil. The best way of applying this 
is to place a little along the edges with 
a knife, and to rub it into the spaces with 
a hard brush, such as the pointed end of a 





Figs. 31 and 32.—Two Leaded Lights for Doors, Windows, etc. 


scrubbing brush. All superfluous cement 
needs to be cleaned off carefully. 
Stanchion Bars.—If the panels are 
fairly large they will require strengthening 
by stanchion bars. These are fixed to the 
lights by means of copper wires about 
3 in. or 4 in, long (No. 12 s.w.a@.) soldered 
to the joints of the leads at two or three 
points along the part where it is proposed 
to place the bars. These are generally of 
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iron, of a length and thickness to suit the 


strain the work may be expected to resist 
in use. 


Leading-up in Sections.—In large 
lights it is sometimes necessary to lead-up — 


in sections for convenience of working. In 





fastening these together, the lead that is_ 
to be above the other when all is fixed 
in the frame must overlap in order to keep” 


the light water-tight. A method of doing 
this is shown in Fig. 18. | 
Some Designs.—Leaded windows and 


lights of an ornamental character are 


illustrated by Figs. 21 to 28; a fire-screen 
panel by Fig. 29; and three designs for 
general application by Figs. 30 to 32. 
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idea is very far from the truth. 
om a casual observation of an engine, 
experienced mechanic can form an 
ion as to the class of spanners used 
tightening up.the nuts. The condition 
the nuts and bolts is an index to the 
general — character of the workmanship. 
ie writer has in mind a steam engine 
pplied as new, the nuts on which showed 
vidence that they had frequently been 
removed and that ill-fitting spanners were 


ing made it was found that the engine 


—h d been in use for a number. of years 


picion that the engine had been in use. 
Using a Spanner. 





nner jaws are of correct shape. There 
a tight and a wrong way of using a 
~Fig. 1 shows the correct way, | 
d Fig. 2 the incorrect way, the hand 
each case being assumed to be moving 
wnwards. Used as in Fig. 1 the pull 
such that the ‘spanner holds. well to 
the nut. Used as in Fig. 2 the pull comes 
y nearly in line with the nut_faces that 


pt pressed against it during the pull. 
When the nut appears to be ae 
htened up, it is useless to expect that 
, series of jerky movements will complete 
the job ; nothing is more erroneous. A 


| HE spanner i 1S ohan toparied as the nose 
nificant member of a tool kit, but - 


used for. tightening ; ; upon investigation 


eviously. In this case it-was the condi-_ 
m of the nuts- _only that created the 


he spanner is apt to slip off the nut unless: 





_Spanners and How to. 
Use T hem 





steady pull must. be given at the end of . 
the spanner if a tight nut is desired. After 


the nut is apparently tightened, and has — 


been left at rest for a period, the spanner — 


‘The following in- — 
ructions are only of value when the 


can again be used, it being often found 
that the nut can be moved a little more. 


The use of a hammer on the spanner is 
deprecated. In the case of a spanner of. : 
ordinary length, the blow is ineffective, 
owing to the elasticity of the spanner, and — 


there is but little, if any, result on the nut. 


Of course, if a very short spanner, say _ 


about 3 in. long, is used, a hammer blow ~ = 


will undoubtedly tend to tighten the nut, _ 


but the use of a hammer on a full-length 
spanner is a waste of time, and may 
possibly result in opening the jaws. 


-Aspanner should not be used for several] : 


sizes of nuts, but. one spanner should be 
kept for each size; and as nuts are now 
‘made exactly to size, this is an easy 
matter. 
for a number of sizes, utilising a piece of 


Some mechanics use one spanner - 


mild steel, iron, or brass packing to make ~ ‘ 


“up. the thickness ; they also use a spanner — 


In conjunction with a piece of round file 
for screwing up a pipe, but unless the 


spanner is one nearly worn out or of odd — 


size, this method is not advised. 





Designing Spanners.—The amateur. 
_who is interested in mechanical work may 


care to know how to design a spanner 
in a way that will ensure the best pro- 
portions. : 


The best angle for manipulating in the 


least space is one of 15° with the centre 
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of the spanner. | 
Then draw the line — 
LL through the ~ 
lower corners of — 
the nut, and in- © 
scribe the inner — 
circle of the nut, | 
as indicated in the 
working diagram. 
The next thing — 
to decide is the — 
width of metal at | 
H, which is the | 
most important — 
part to be taken ~ 
into consideration. 
A spanner may be ~ 
taken as a lever, — 
Fig. 1.—Correct Method of Using Spanner the short end of q 
of the nut, onde 4 

line .of handle, although many spanners the point of intersection the fulcrum. 
are made having angles of 30° and 60°. The section at H being liable to a trang é 

In proceeding to design a spanner, lay off verse strain, according: to the ratio of — 
from the vertical centre line A (see Fig. 3) leverage in the spanner’s length and the — 
_ a line B, making an angle with it of 15°. power applied, the average transverse — 

From the point c 
thus formed, and . Sanat. 
with half thewidth 
of the nut across 
the corners, bisect 
the vertical line 
at bp, from which 
point project a 
line at right angles 
to the vertical line; 
where it intersects 
line B is the centre 
of the nut or jaw; 
describe a circle 
{not shown), its 
diameter being the 
width of nut over 
the corners, which, 
with the same 
radius, divide into 
six parts, starting 
from the angled 
centre line B, and 


forming the sides Fig. 2,—Incorrect Method of Using Spanner ; 















Es Banh of ae -iron being, say, about 
_ 3°6 tons per square inch, and taking one- 
- tenth for the. safe working strain, the 
section at this part should not be made 
— to bear more than 800 Ib. per square inch. 
In the figures given H= Ww x °47, and the 
thickness J = w x ‘4 (see Fig. 4).. Having 
- fixed the dimension 8H, describe the out- 


- With radius-M, equal to the length of flat 
on side of nut, and with the intersection 
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Figs. 3 and 4.—Designing Spanner — 


in b aM a“ : 


“ot ie LL ee the inner circle as centre, 
: describe the arc, thus completing the form 
of jaw. ‘The width of the shank N= w 
F x +825, the thickness'0 = Ww x ‘225. the 


radius Pp =w x ‘5 and the radius-R = K. 


- The length is generally about nine times — 


a fis width of the jaw or of the nut across 
the flats; but the length or leverage 


4 should be proportionate to the size .of the 


a nut for which it is to be used, and the 


be number of threads in the screw. When it _ 
“is too long an undue strain is put upon | 


the bolt. . Thus, in steam joints, such as 
: the flanges of. ade covers, the studs 
3 may be 13 in. in diameter, which equals 
eT sq. in. in area at the bottom of the 
4 _ thread, and the screw will have six threads 


“ 







SPANNERS, AND HOW TO USE THEM 


- spanner being 113 in. 


side semicircle with mais K; the width — 
at each side of the line LL= w x °44.- 


~ overcome friction and 
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to the inch, or *167 pitch. The corre- 
sponding width of nut is 2,4, in., and the 
length of the spanner is 18 in., the circle - 
described by the hand at the end of the 
To move the nut 
1 in. along the screw, the hand must 





“ ‘Fig: 5.—Bad-fitting Spanner - 


move 113 x 6 = 678 in.; and in order to 
exert a strain of 1 ton, in drawing the 
flange faces together, it is only necessary 
to put a pressure upon the end of the. 
spanner of 2,240 lb. (= 1 ton) multiplied by — 
‘167 (tne pitch) and divided by 113 (the 
circle described by the hand) = 3:3 lb. 
But, as this is theoretical only, it is neces- 
sary in practice to multiply this by 4 to — 
indirect strain, 
whieh gives 13:2 lb. as the applied _ pres- 
sure at the end of the spanner. Thus it 


- will be seen that an ordinarily strong man, 
_ not aware of the power he may be exerting, 





Fig, 6.—BRad-fitting Spanner 


might easily twist cff such a stud with a. 
spanner of inordinate length. 

Materials for Making Spanners.— 
Many cheap spanners are made of malle- 
able iron, and these do not generally give 
satisfaction ; they are often badly shaped, 


have weak tsa corners, ae fit ‘shady. 
and they frequently break. Mild steel is 
ee iB ‘suitable metal, inasmuch as it is an 





: “Fig. 7.—Good- 


- fitting Spanner shaped Spanner Jaws 


to use spanners for a number of years — 
~ without their having previously been case- 
~~ hardened, but after much use soft spanner 
& jaws get badly worn, especially so when 
-_ used on hardened nuts. 


oe and it is, there- =~ - = ue a 
fore, advisable to 
use a hardened 
spanner. Small 
spanners can. be 
made from cast 
steel, but the 
question of ex-— 
pense prohibits 
o> tts general use 
= = for large*sizes..._— 
Finishing the 
_ Spanner Jaws. 
_ —Assuming that 
‘the spanner has _ 
been forged 
Aes roughly to shape, 
it remains to be 
finished by filing. 
The jaws must 
me = be filed perfectly 
. parallel in two 
-- . directions; a 








ma _ spanner is finished as shown by Fig. 5, it 
__will either break across the dotted line a, or 


the tcol will cause great. trouble 
to its slipping off the nut, and co 


as shown in Fig. 3.— 
parallelism: in the depth ‘of ee 


_ at right angles to the faces 


- Figs. 8 and @ 9.—Badly- ea 
be seen that a considerable ‘space 
heey ee sees eee nut and the Soe 
easily filed material and can be case-_ | 
hardened without difficulty. It is possible 


slave chou in use Cae el 101 
a ne that fits snugly over th 


The use of hard- _ 


‘ened nuts. becomes more common daily, = of sizes to fit the nuts in. ‘gener 


Ee 10.—Using the “ Ukantes” Nut-tightener we 


ss spanner will never give satisfaction unless — 
chese precautions are observed. If the 






















= 


be liable t to spring ae ‘the edges of 
- With jaws shaped as shown ae 


= 


damaging the corners. It is, 
essential that the jaws: must | 


shown in Fig. 7; in which the upy 
lower jaws of the spanner exactly 
faces A and B of the nut. Fig. 
the jaws of a spanner which are nc 
- in us 

a spanner would be ‘Gwisted: out ae 
and show a gap, as in Fig. 9. 


‘punch as andiauted. It is res 






—_— “2 ~ 


is one of great edvan 
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3 eaning ‘English-gilt Frames. 
ignorant. treatment, there is wisdom 
“making the first attempt at cleaning 
yon an English-gilt frame that is small 
both in overall dimensions and width of 
ame face downwards on a thick layer of 
‘soft material, and remove the paper 
the back. Then withdraw the 
ds, taking care not to press on the 
ass or strain the frame in doing so; and — 
ter. making sure that the Tebate. is 
ear of bits of old brads, take out the 
ickboard and print or picture. Then 
aw the frame a little over the edge of 


hand under ‘the glass, and raise it 
un il it can be held with the other hand, 
opposite side of the glass still resting 
he frame. 
) under the frame and reinsert it 
r the glass, and so lift it clear of 
frame. When replacing the glass, 
eed in a similar way, lodging it in the 
ate of the frame opposite to the left 
nd, taking hold of it with the right 


frame to lower the glass into its proper 
Mons, ~ 
me eae remove all dust from all spre of 


3a using a wash rants os dissolving a 
poonful of carbonate of soda in 4 pt. 


h as it is very easy to ruin gilt work 


oulding. Remove the cord, place: the- 


bench or table, insert the fingers of | 


Now release the hand 


ind whilst putting the left hand under — 


_|Cleaning, Re-gilding and 
| Restoring Picture Frames 


of warm (not hot) water. 


With the sane 
brush wash off this alkaline with clean _ 
cold water, holding the frame all the time 


if 


in a slanting position to drain away the __ 


water. 


Let the pressure be light, the 
_ work be done as rapidly as possible, and 


do not go over it more than is absolutely __ 


necessary—not more than twice with the 
alkaline water, and that at one and the 
same time over the one place. =e 
with the plain water, quickly applied after 


One wash 


the alkaline wash has been finished with, 


is all that is necessary. Wipe the coloured i 
-edges of the frame, should there be any, 
and set aside in a warm place free from — 


dust until quite dry, which will be in 
about twelve hours. — 

Protecting Old Gilt Work with 
Size.—lIf the gilding is not very old and 


is not too dirty, and the washing has been 
judiciously done, the frame will have been 


greatly brightened up, and it may be 
decided to defer the regilding until later. 
In this case, the gilt work should be 
_ protected by a coating of ormolu, or—an 


easier method—with plain size containing = 


a little tincture of gamboge. For the 
second method, proceed as follows: A 


size made by steeping or stewing shredded _ 


plain parchment in clean water is used 


by the trade, but it is rarely stocked, and =~ 
the same applies to the size in the form. oe 
of a jelly, owing to its not keeping fresh __ 
Therefore, where 
best work is not under consideration, buy ao 
a cheap packet of size Boweens (sold at 


Dong Soa . 365 . 
Ae 

7 *, — be = 

qty sod 


for any length of time. 


A 


ae 


ee So Fn ES ae no fet APN TONE ere 
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paint Store ane some hardware dealers’ ), with size, ais shoul Be: Be 
and to } cupful of this add about 1 gill of already ex ape but use Ny stro. 
boiling water, and stir until dissolved. size made by mixing half as much 


- Strain this through a piece of fine muslin 


and allow. to get cold, when it should be 
a stiffish jelly. It should be warmed up 
again and kept warm, and a few drops of 


tincture of gamboge added, just enough | 


to impart a yellowish colour. Shake up, 
and, while still warm, brush it over the 
gilded work with a soft, flat hog-hair 

brush. When applying the size, the 
pressure should be light and the brush not 
so heavily charged as to cause the size to 

lie in pools; also avoid, as much as 
possible, going over the same ground 
twice. 

To make the gamboge ence! dissolve 
as much gamboge as will lie on a sixpence 
in 3 parts of a teacupful of good spirits of 
wine. Always use the size warm, and not 

_ too hot. 

If there is a flat or narrow gilt slip in 
the frame, it should be taken out at the 
same time as the glass. Lay it flat on 
the table or bench, wipe off the dust with 
a soft rag, and w ith a pad of cottoh-wool 
damped with water and using slight pres- 
sure, wipe over once the slip, which should 
lie flat all the time. Then put away to 
dry. Do not go over the work twice, and 
use only cold clean water. When dry, 
coat with size, using a camel-hair brush, 


and go over it once only, as the gold- 


comes off this flat work very readily. 


-  Ormolu Size.—This is really a varnish, 


and is best bought ready made. It con- 


sists of a solution of 1 oz. of shellac and ~ 
1 oz. of elemi in | pt. of spirit of wine ; 


or the elemi may be replaced with a table- 
spoonful of gamboge, i inereasing the ehellze 
to 1} oz. 

Colouring Edges of Frame. Se now 
remains to colour the edges of the frame 
a light yellow, if they were so coloured 

before. (If they were gilt, they will have 
been treated as above.) The yellow 
colour is made by mixing together equal 
parts of yellow ochre and chrome yellow. 
- Both are cheap pigments sold at oilshops ; 
they must be in a dry state or ground up 
in water, not oil. Mix both together into 
a stiff paste with water, and thin down 


5 the size whilst hot, 


washing. 


all the burnished work with say ng ee r 


hair brush, and finish “off by sizing, wi 


‘dry polish with a silk handkerchiaes 1% 


Work.—The use of bAecrapetr! cyan 































Stir the colour well 
bed ae out. 


of the powder. 


it ae evaporate down: oe 3 iS 
Cleaning Washable-gold Frenied : 
SHITE Gs of Continental origin, fee : 


manner as_ described 405 "Englide 
frames, and they will stand a little m 
_In some _ parts, pashionag 


gold colar may have. become bleai 
by the action of the light and atmosph 


The frame could be coated atresia 
Dutch metal by specialists in this ki 
of work, but after paying for the cost : 
the work done and carriage both. wal 


which will give the gold a matt appee 
ance, but the paint will ultimately tarnis 
Treat other portions of the frame th 
need it in the same way, using a cam 


the size and gamboge solution, that pe 
of the frame which has not been covered — 
with the gold paint. If, however, the — 
burnished work has not suffered ‘much, — 


Special Method of Cleaning G 


ous. The work, ieee been pee 
washed over with water, to each: pint 
which has been added a piece of eya 
as large as a hazel nut. Use a fine sponge 
do a small portion at a time, and quic 
wash off with clean water. enEnes 
means of another sponge. 2 ae 
‘There is an alternative alkali to 


AG ees Pee eg ete tee aa es, > coea 


2 


. Beesiina answers well, but ‘there is 
~ 4oz. of ammonia and | oz. of methylated 
m4 spirit to 1 pt. of water is about right, the 
| spirit assisting the liquid to dry quickly. 
In using this, the work should not be gone 


_ water should be washed off quickly. 


-nished work in good condition may be 
_ much improved by treatment with a folded 
-wash-leather ; the work is breathed upon 


dirt, epee ee 
Gilding and Re-gilding.—There are 


work, and a good-class frame may exhibit 
all three. ‘They are: (1) Oil gilding, the 
method that is generally employed for 
_ the modelled enrichments ; (2) matt gild- 


passe iy et Pan poe Se dies ee. ne ph yt 3 Si healt la 
a A A Re. see Te 


te is 


es 
a 


— 
. 


» flats, and always for the slip enclosing 
the picture; and (3) burnish gilding, 
; s sed for the rounded portions in relief, 
nad sometimes for small hollows. Fig. 1 
_ (in the next column) shows a portion of a 
frame in which all three methods are 
introduced, but a simple style of frame 


pe ipa 









™ The order in which the three methods are 
executed in one frame are : 
s gilding ; secondly, the matt ;~ and, last of 
2 5 wall, the burnished parts. 

= Gilder’ S Requisites.—Chief among the 
~ gilder’ '$ requisites is the cushion (Fig. 3), 
a flat, rectangular board covered on its 
upper surface with wash-leather, and 


aire 


HAAN 


oe 


Tan whe 


flannel; part of it is surrounded by a 
screen ‘of parchment to protect the leaf 


° Aree Spo ae al 


Se from a sudden puff of wind. - Underneath. 
8 the board is a loop for the insertion of the 


- worker’s thumb. ‘On this cushion. the 
. j epee leaf is cut to the required size, with 
a knife of the kind shown by Fig. 2, this 
having a long, straight blade and a smooth 
Odes: and requiring to be kept perfectly 
_ free from grease, such as might be trans- 
mitted by the fingers, as otherwise, in- 
stead of cutting the gold leaf, it will ‘pick 


Kaen 


saphh cecal 






isa flat brush formed by gluing a row of 


wt 


“ Pi é 
When leeks ? te 


always the risk of using it too strong; 


-over more phan once, and the ammonia 


- Cleaning Burnished Gilding.—Bur- | 


and the. wash-leather pushed over its 
~ surface, in so doing removing fly- oS 


Dihacs varieties of gilding in picture-frame | 


ing, a dull gold finish employed for the, 


may be finished throughout in one method. . 


first, the oil \ , 


pee with two or three thicknesses of | 


eb up. The tip (see Fig. 59, p. 35, Vol. I.) . 
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camel hairs between two thicknesses of 
eard. It is the means of transferring the 
gold leaf from the cushion to the frame, 
and is kept in condition for this work by 


being occasionally. passed through the 





Fig. 1.—Part of Frame Gilt in Three Styles 


operator’s hair. Besides these, two or 
three camel-hair mops and_hog-hair 
brushes, the former for dabbing down the 
gold, etc., and the latter for applying the 
sizes, will be necessary (for illustrations, 
see p. 35, Vol. I.), also a pad of cotton- 
wool covered with soft muslin. _ 

The gold leaf, or “ tip gold,” is sold in 
books each containing ORLY five leaves, 
about 3 in. square. 

Method of Re-gilding in QOuil.—lIf a. 
frame is to be re-gilded after being washed 
and dried ‘as already directed, any cracks 
should be stopped up with a paste as 


stiff as dough, made by mixing whiting — 


and orange chrome with strong, hot size. 
When this stopping is dry, coat the work 
as follows: Mix some whiting, with suf- 
ficient orange chrome, into a gold-coloured 
































Fig. 2.—Gilder’s Knife. 


Heete: with water, place it in a cup, add 


hot size until of the consistency of thin. 


paint, strain through muslin, and apply 


to the frame with a hog-hair brush. while 


the colour is warm. Set aside to dry, 


and then give the frame a coat of clear 


ow OE adhe 
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size, or of size Seatac a little of “the: Bec appearance ; = 
-— eolour, and allow to Gry iE EES AHO ‘dry, the gold loo 
_—_Next procure a small tin of gilder’ S lee comes off when brushe 
-— gold-size (which can be obtained ready the end of twelve hours, li 
-_- yor use) and well stir with a clean piece of _ ball of the thumb on the ork 
wood. Then get a round hog-hair fitch draw it. If the “tack ” is crisp an 
te < (Fig. 25, p. 33, Vol. I.), about $ in. in surface of the work does not sh Ww 
diameter, wash it in hot soapy water to — “signs. of disturbance, -and there is r 
free it from dust or grease, rinse in clean Carnes of oil on the these itt 
hot water, and dry it well. Then stir the © é 
aie Sold. size with it, and, ‘after freeing it os pressed down very liphily wit] 7 
from superfluous size, coat every part of of Cont: wool covered with ne 

















will not 
. marking 






= gold “is 
: lustre, 




















Fig. 3.—Gilder’s Cushion and Knife in Use 


oe _ the work which has to be » gilded, giving an When the one ne for drying : 
~~ eyen layer and taking care to leave no found, the time taken to dry, tl 





part bare. A little pressure will be ~ perature of the room, and ihe of 
necessary to get into the bottoms and of the “ tack ” should be careful 
corners of the ornaments. Care is needed for future guidance.” i 
to ensure a perfectly sparing and even Lifting and Cutting the Gol e 
coating of the oil size, otherwise trouble —Now proceed to lift a leaf of gc 
will result. When this is done, isolate the to the cushion, without it coming in 
frame from all source of dust in a warm tact with the hands. Insert the 
room and allow about twelve hours to dry. -of the left hand in the strap u 
It is important to know the exact time cushion, and with the knife get 
_ to lay the gold leaf, and for ‘this reason flat. This is done by scraping the | 
it is better to attempt a small portion of the knife a little in front of 
_ of the work, because, if the gold is laid until it is slightly raised by the 
~~ on too’soon, the oil seems to come through the air. Then slip the knife under it, 
_ the gold, which will then present a dull, turn it over. ee the leaf flat | 

























ak: baat 
Pines = es 


ed. ae 


if the air is sent in an oblique direc- 


Us se up a leaf or two, trying to cut it in 
pee strips without jagged edges. 
ap a little with the fingers, and note the 
effect on the gold of a person moving 
idly about the room or of a door 
_ being hurriedly opened. A little gold 
leaf wasted now. may mean the saving of 
a lot at a later stage. 

Applying Gold Leaf.—A good- sized 
eet of white glazed paper should be 


‘the gold into sizes to suit the work, 
d =e the hair of the OD between the 


om : small pieces a ae will be needed 
na ay on places that have been missed. 
Cut up a leaf and make good these 
ciencic 8S; with the soft, flat hog-hair 








ff ibn 


Id on to the paper, and put it into a 
~ jar or wide-mouthed bottle, as this powder 


me to hang in a warm or dry place for a 


by coating with ormolu size. 


Method of Burnish and Matt Gild- 


/ and ‘burnished English- gilt work 
ire” much more careful handling, as 
e majority cf cases the gold leaf is 


not oil. gold-size. 

e manner of cleaning burnish gilding 

ulready been explained, but when it 

is to be re-gilt, proceed as follows: First 
N sh it over with a clean sponge dipped 

. ee warm alkaline solution. until the 


ve. wo SS Bato. Oe Fe OF Se sa” 
a a amy ee pata 


“AND, RESTORING PICTURE FRAMES 
e aut ery Shir dinsctad claws and oft - 
tion the gold will fly about the room. 
Pick — 


laced under the work to be gilded. Then 


sh go over the work, and, where the — 
could not get, use the brush to pick 
) little gold from the cushion and. 
When all is covered, brush the fontiers: 
d skewings) i is used to. brush in other 


k, thus saving leaf gold. Allow the ~ 


7 or two to dry and harden, and finish - 


—Flats, half-rounds, and other plain 


5 on with water or burnish gold-size 


nae oe = 
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water, and stand pais to dry. When ae 


dry, rub it down lightly with No. 0 emery 


= paper and dust off. 


Get some gilder’s burnishing size, gently 
warm it up, and make it workable with — 
thin or weak size that has been warmed 
up and strained, and apply it with a 
camel-hair brush. This size should be of 
the consistency of thick paint. Lay it 
on evenly all over, and set aside to dry. 
Then rub. down again, ‘dust, and apply 
-another coat. This should be sufficient, 
but an additional coating will perhaps : 
be advisable. Stand aside to dry, and 
then rub carefully with the used por- 
tions of the paper previously employed, 
and remove all dust. 


cold water. 




























Fig. 4.—Burnishers 
Next. cut the gold to the required size, 


12 in., having the top corner of the frame 
raised a little to run off the surplus water. 
While the water is floating, lay the gold. 
Wet another 4 in. or 5 in. down, lay on 
‘another piece of gold, and so on until one 
side is covered, blowing down any of the 


gold which is not flat on the work. If 


there are any parts not covered, cut a= 
‘piece of the leaf, and damp the work 
with a smaller brush, not on the gold, but 
on the work it is intended to cover. When 
laying the leaf, let a little of the one 
piece overlap the previous one at the 
joint. Set aside to dry when the. four 
sides are done, and lightly wipe over the 
work with a tuft of dry cotton-wool, and 
without any covering of muslin. 

If any cracks appear, or if there is any 
part not properly covered, damp with 
the small brush and cover with the leaf, 
allowing all to dry before going farther. 
If one side of the frame is done first, any 


faults and the remedy will be seen. 


Then wash the : 
- brush, and let it. stand in a cup of clean © 


and wet the work thoroughly for about 
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Burnishers (Fig. 4, p. 369) are sold in 
different shapes for flats, rounds, hollows, 
etc., at different prices and material 
ranging from 2s. 6d. each. The tool 
should be held firmly, and with some 


‘ 





Fig. 5.—Damaged Corner of Frame 


pressure be rubbed backwards and _ for- 
wards at a fairly brisk rate, until the 
necessary polish is imparted. | If the light 
is shaded by the open hand held over the 
work, it wili be seen what progress is 
being made. 

The matt portion of the work should 
now be finished off by sizing with the 
gamboge and warm size, taking care not 
to go over the work twice, and avoid 
touching the burnished part. 

The gold-size when finished with should 
be put away, the brush taken out, washed 
and also put away. When the size has 
set, some clean cold water should be put 
over it, and a paper or cork used to keep 
out dust. Do not make more than is 
wanted at a time. 


RESTORING DAMAGED PICTURE 
FRAMES 
Notwithstanding the large variety of 
types-of modern frames that have since 
been introduced, the old-fashioned gilt 
frame with modelled enrichments | still 
holds its own, being regarded as the 


- making up becomes such a simple matter, 


“ 
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most suitable and artistic form of framing 
for an oil painting. The material of 
which these frames are made, although 
practically imperishable under ordinary 
conditions, is easily broken, and in mov- 
ing about quickly becomes damaged. The 
repair of the modelled enrichments, how- 
ever, is fairly easy to carry out, pro- 
viding sufficient of the ornament is left 
from which to copy the missing parts. 
Good frames in a damaged condition can 
frequently be acquired for next to nothing, 
and they really make an excellent specula- 
tion for a man who is.neat and can gild, — 
for a good frame of this character can 
usually find a ready market. 

In taking in hand a typical frame, the 
first thing to do, should it be necessary, — 
is to bring the corners together by in- 
serting on the slant a couple of wire nails, 
first boring ‘holes for them The next 
matter is to supply all missing parts and — 
glue them in. In nearly all cases SoBe four” 
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Fig. 6.—A Corner Fairly Complete 


corners are alike, and this is why th 


for it is hardly likely that a section 
be broken away in exactly the same pl 
in all four corners. Probably one corner 
will be fairly complete, except perhaps for 6 
one or two minor details. The manner of 
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aa 
ap ee: “ 


teat 


con? — 


9 5 is to make a cast of a perfect part 
= in plaster and then to take a “ squeeze 


_ in composition which is cut to fit the por- 
_ tion that is broken. se +3. 
ne In the case of a frame that recently 


Bs corners had been badly knocked about, 
; a but one was fairly perfect. 
damaged corner and one almost complete 
are shown by Figs..5 and 6. The latter 
eg is made quite complete by supplying the 
#28 missing part at a. A plaster mould of 
_ the opposite side of the corner B, where 
‘ ~ this particular detail happens to be com- 
y ay pine is made, following the instructions 
- given in the chapter on “ Casting .in 
pe - Plaster and Cement,’ elsewhere in these 
volumes, an exact reverse being the result. 
A piece of soft composition (compo.) 
io: pressed into this mould will, of course, 
take the shape, and is then trimmed with 
Bee By knife, glued to the ‘missing part, and 
- allowed time to harden. If much damage 
_ has been done to the corners, it is best to 
. parostor one awd is least re as in 


eee hi  % > ~~ An Fe 
ers eT ke eed ie 


A typical. 
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complete corner. To do this, first brush 
out the interstices with a small stiff brush 
to remove all the dust and dirt. 
give a thorough oiling with linseed oil, 
but be careful to remove all superfluous oil. 


It is by far the best plan to make a 


wall of clay round the part of which it is 
required to make a mould, to prevent the 
plaster running where it is not required ; 


but when a very small. piece only is re- 


quired to be moulded this is not necessary. 
The plaster of paris is mixed up to about 
the consistency of cream to make a good 
hard mould; it is well beaten up, and 


then poured on that portion enclosed by | 


the clay band. It is backed with a piece 
of tow steeped in plaster that will, in case 
of fracture, prevent the portions of the 
mould from coming apart. Fig. 7 shows 


the mould at this stage of the work. ~ 
Allow about an hour to set, remove the \— 


clay band, and the mould should then 


lift off quite easily if the ornament was . 





4 


Fig. 8.—Mould and a Squeeze fiom It 


well oiled in the first instance. In Fig. §, 
A is the mould of the corner shown by 
Fig. 6, while B shows a squeeze in compo. 
taken from a portion of the mould. 

How to Make Picture-frame Compo. 
—This is a substance not unlike putty 
in appearance, and it may be bought 


- ~ 


Then > 


pa’ 


ae 


“quite cheaply, or Peace made at. ati as 


follows: Heat up some glue with a little 


~ water until liquefied, and add a little | 


more than half the quantity of linseed 
oil and a little resin. Powder some 


whitening fine and add to the mixture to~ 


make a thick mass, which is well kneaded — 


in the hands to remove all lumps, etc., 


until it is like modelling clay. The com- 
position requires to be warmed and worked 
up before using, and during working it is 


4 _ kept in a jar stood in a pan of warm water. 


a 


will be suitable ; 


= * Sep 


_ Before taking impressions from the 


~ 


Cutting Glass Bottles 


THE principle on. which a occ bottle 

may be cut (actually, cracked) when e 
- diamond cannot. be used, is the applica- 
tion to the cold glass of sudden heat, -or 
of sudden cold to the hot glass. 


For cutting a glass bottle, a small jet a 


_ made by drawing out a glass tube, or the 
mouthpiece. end of a clay tobacco pipe, 
connect this to the gas 
_ ePe'y by means of a rubber tube. Stand 
the bottle on a table and fill it with water 
to the point where the bottle is to be cut, 
and make an ink mark around the bottle. 
at the level of the water. Now empty the 


bottle, and with a triangular file make a 


4 
: 


a 
; 


G3 deep cut on the lip of the bottle, and hav- 


- ing lit the gas-jet, place it on ‘the mark, 
After a few seconds remove the flame, and 
- touch the part with a match stalk, wetted ; 


Now place the flame in 


front of the crack and lead it down the 
__ neck of the bottle to the ink mark, then 


round iron rod (less would -do, 


a 


right round the bottle. 
doing the work: Obtain a piece of 2 
but “the 


‘gin. will keep the heat longer), about 


» 


a crack will form at once, or after two or 
Me. three: trials: 


Ls 


“The following is a simple method at 


in front of a warm fire will be 


sands and } ge. it down over the n 


‘part it. 


















or it will be liable ti aces an 
replica. made impossible. About a 


SEs for drying: 


it out from one end Caen 

‘Compo. repairs are fixed to hie fi 
with good hot glue, and are cu 
adjusted to fit neatly, SO SE the 
are e imperceptible. ~ 


cut. Place the i iron m BG fia al 


bucket about three patts full os cal 
Now take the red-hot iron. in t 


wakes ae the. neck will ee off. 
With practice, several bottles | ( 
cut with one See of enPo iron. 


in the water, but the aE wile ne 
it will be found, Ree that. 


When the bottles are all an 


















iti is smeh easier ie safer to handle 


ie ‘with sand So PERE eile to 


a ‘concrete the cost. may be consider- ; 
y reduced, while not impairing the 


mean ee in sane Ceptor 


. Bes ee such purposes 2 as 
ing steps, the cement can be. con- 
ently moulded in a wooden box, the 


mould require to be true, otherwise 


- to mous re the face of the stone by 


ae durability of ere paving, — 


begins the harder it becomes.  —_ = 


measurement coinciding | with the 
ed size of the stone. The angles of 


ede to be rouelily made, as slight 


ie: ox aaa ee biG® be 


= so. > that alt way be eaelly taken concrete, the precautions given in the a 
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mixing up sufficient neat cement to. 


obtain a thickness of 1 in. to. 14 in. In ‘ 


order to obtain the. greatest possible - 
degree of hardness, a small quantity of | 
water only is added to this- particular 


 jayer, the proportion of water being about 


one-third: in volume. Also, the cement 


should be well beaten up, for the more 


that it is turned over before the settling 


= 


Mig de shows the trowel and mixing- 





Fig. 2—Levelling Off 


board the latter being protected | on thee 
sides, ‘with one side left. open for conveni-— 
ence of working. a 
The layer of pure cement is Ges backed 
palit a mixture of cement and sand in 
equal proportions, and the. ‘conan aS 





space is then filled in with a cone ee 


of cement, sand, and broken brick, the — 
different layers being put in as speedily. as 


_ possible, so that one part does not get hard 





before another is applied. (For first- class — 


20 * fe 


chapter entitled ‘“ Simple Bricklaying | 
should - be observed ; excellent propor: _ 
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tions are as follow: 1 “pail of eae 
cement, 1 pail of clean, sharp sand, and 
4 pails of broken brick or stone ballast.) 
The top is smoothed by drawing a straight- 
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Fig. 3.—Design in Inlaid Cement 


_ edge across the top of the box to remove all 


the cement that is superfluous (see Fig. 2). 
A quarter of an hour is the normal time 
for cement to take its first set; but it 
does not get thoroughly hard. for some 
days. The mould and its contents should 
therefore be.put on one side, and left for 
two or three days to dry out completely, 
when the contents will be found to have 


shrunk, and will easily leave the mould. ~ 


In the case of a good-size stone, this 
shrinkage should be allowed for in making 
the box. 

Making Paving Flags.—The proced- 
_ ure for making a flat stone for a paved 
way is similar, a shallow box being made 
with the interior measurements slightly 


exceeding the size of the stone, so as to ; 


allow for shrinkage. 
Colouring Cement.—One of the most 
useful characteristics of cement is that 
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Figs. 4 and 5.—Patterns for Inlaying 


quite a lot of colouring matter may be 
added to it without seemingly injuring 
its lasting qualities. This allows the 
craftsman admirable opportunity for the 
production of simple decorative effects, — 


by means of inlaying a cement of one 
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however, is 5 per cent. of dry colour. — 
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ator inte that of another. 
-ments employed are the ordinary powder 
colours, and the brightest. tints added to - 
the cement become an artistic shade at — 

once, by reason of the greyness of the 
material. It is a matter of some peculi- c 
arity, however, that some pigments may 
be added to the cement in far greater — 
quantity than others. Indian red and _ 
yellow ochre, for instance, may be added 
in far oreater bulk than ultramarine and 
ivory black without interfering with the 

setting in any way. A fair a - 4 


Inlaid Effects. —A method by which — 
patterns may be produced in differen 
coloured cements by inlaying will now 
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be described, the process being | a mo 
_effective and durable one. . Figs. 3, 4, . 
and 6 will give some idea of the class 0 
pattern that is procurable. Fig. 3 is” 
‘intended for a small porch or step ; ines 4 $3 
and 5 would be suitable for repeating 
along a short pathway, or could 
repeated on a greenhouse floor. Fig. 6 

a scheme for a square porch. ‘As in t 
case of the work that has been described, — 
cement inlay may be executed in positio 4 
or in a mould. In the case of ‘one “4 


in a shallow box mould. - 
Let it be supposed that it is requ 







h howe 
= 


Bee 
sie tthe. case “6 two or three repeats, only 
one need be drawn; but the curves and 


- lines of this one need to be accurately 


_ disposed to ensure success. Next transfer 
_ the pattern to a piece of wood about 1} in. 
Pine and saw out with a keyhole saw. 
Fig. 7 shows the wooden shape thus ob- 
~~ tained. This is laid in the moulding-box, 
- the background being-then filled-in with 
- coloured cement, scraped flat and left to 
set; but not necessarily to harden. When 


Bis firm the wood pattern is lifted out, and | 


x _ the space that was occupied by the wood 
is then filled in with cement of a contrast- 
aes shade. The whole is then left for 
some days to eee ee harden, and 


& || 


Fig. Rca 
, Workers’ Tools 


stebaa 
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Fig 7.—Wooden 
Pattern 


the ‘surface made. perfectly chou with 
% a metal scraper or stone. 

The design in Fig. 6 is intended to be 

Be eoutid 4 in cements of three colours, the 

4 : procedure being similar to that described, 

although in this case it will be found 


s more. convenient to cut the wooden pat- / 












_ tern in sections, which will not require to 
be joined, but merely laid in position in 
the moulding-box. It has been recom- 
and when only one repeat is required this 
ee is perhaps the simplest method. 
Of course, the work offers great scope 
Be pict artistic treatment in the disposition 
of the colours ; but, broadly speaking, the 
two. colours that have been mentioned 
& are both suitable in most cases for large 
eo surfaces, while the more brilliant hues 
2 gus | 
oa 


ers, 


he 
sa 
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¥ ae mended to prepare the shape i in stiff clay, ae 
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may be ae employed for smaller 
details. It is a good plan, however, to 
make a few experimental pats of coloured 
cement beforehand, to gauge the strength 





Fig. 9.—Example of Saracenic Mosaic 


of the colours.. A pattern that is not 
sufficiently telling may be brought ou% 
by outlining with a cement of a contrast- 
ing hue. This is performed by raking 
out with a pointed tool such as shown by 
A (Fig. 8) a line round the pattern to a 
depth of about 4 in. or so, to receive a 
filling of cement. B in~Fig. 8 shows 


: another cement worker’s tool of steel that 





Fig. 10.—Example of Saracenic Mosaic 


will be found useful in this respect, as 
well as for other purposes. 

Cement Mosaic.—Yet another ian 
of cement work that is receiving atten- 


tion at the present time is the making of 
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a see eh Cn 
x sean in this substance. For the home 


able pastime, and presents little difficulty 
if the work can be extended over a few 








See Fig, 11.—Fireplace with Cement Hearth 
ms a and Curb 


weeks, to allow time for settings, ete. 


Mosaic is such a beautiful means of decora- 


‘tion that the labour expended on it is 
well repaid for in the result. Figs. 9 and 10 


of this class of work executed in frag- 
ments of marble. 
enough for even a beginner. to work, and 
_ the effect is such that one would find it 
difficult to improve on. . | 
Cement Hearth and Curb .—Among 
the uses to which cement work might be 
__-very suitably put mention may be made 
of the hearth of a fireplace, of which 
Fig. 11 will give some idea of the effect 
.produced, the curb also being of moulded 


Ase cheaper than a fender. 
«~The method of working consists .of first 


in shallow box moulds, a depth of 2 in 
being sufficient in most cases. These are 

_ left to harden thoroughly, and are then 
broken up into pieces with a square 
hammer on an iron rest. These pieces 





& need not necessarily be square ; but if it 
a is desired that they should be a particular 
>. , eS 
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craftsman this process forms an admir- 0} 


is ce cee arbishiey ; 


prevent warping. Fig. 12 shows | 


show two very beautiful ancient examples 


Fig. 9 would be simple 
to ace the whole slab ee wee: 


* cement, which would actually in cost be. 


moulding several slabs of coloured cement 




















is nk necessary. ie Santer 


_Three, ‘re 


soficiont. eee 

Cases are used for. (= « setting i 
work. These are very similar 
moulding-boxes already mentioned 
require to be well made, the botto 
nicely smoothed and strengthened 
narrow. boards, set against the 


and it will be seen that two of the 
are fixed, the two others being. ‘SO 
to these and pegged. that they 
very easily removed. _ = 

Draw the oe oe as: 


which a little nitric acid hae se 
which will eo it moist. a ) 


will not fit against. each othe: ex 
but this will not matter. When ( 
pleted pour over the back _ some : 
cement, and then back up with co. 


unobtrusive meas polish vith « a ste 
and the work i is eager 


—-- 2 


aye eT 
> 


z 


eT ee Nee me ee 


/ 


\ 
\ 


nia 


considerably more ambitious ; 
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Figs. 13 to 15 give some patterns which 


-an ordinary handyman would find little 
‘difficulty in executing, 


providing the 
requisite care is taken. 
The dragon panel (Fig. 16) is something 


Epa oe rare nee Sees 
ES 


Sane Be go bess 





Fig. 16.—Dragon 


but pro- 
viding a good outline is made, and some 
attention paid to light and shade, no skill 


out of the ordinary would be necessary 
if heed is paid to the foregoing instruc- 
- tions. 


_A good colour scheme would be 





gesear. 
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deep browns and yellows for the dragen 
on a blue-green ground; but a few ex- 
periments with the actual colours should 
be made before prococuing with such a 
piece of work. 
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Fig. 13 











Panel in Mosaic 


Garden Ornaments.—The making of 
garden ornaments in cement is quite 
within the scope of the average worker 
who has an hour to spare occasionally. A 
little ability for forming curves is neces- 
sary if one intends to ornament. the 
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object, otherwise the work is straight- 
forward. Figs. 17 and 18 show two 
plant-pots on pedestals of such design that 
offers no great difficulty in execution. 
Figs. 19 and 20 show the elevations with 
dimensions ; but, of course, these may be 
altered to meet requirements. 

In making the ornament shown in Fig. 
17, the construction of the cylindrical 
shaft should be first taken in hand. Join 
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work is continued to about 2 in. from the 
correct diameter of the shaft, it being 
usual to diminish the proportion of 
brick as the surface is approached. 


Next cut a template consisting of a 


board with a straight piece cut out the 
length of the cylinder, this being fixed 
vertically with the baseboard at a distance 
of 54 in. from the centre (see Fig. 22). 
Then continue to lay on neat cement 





Figs. 17 and 18.—Designs for Pedestal Plant-pots 


together three boards 1 in. thick to form 
a square of 2 ft. 4 in. A_ piece of iron 
piping 3-ft. 2 in. long is passed through 
the centre of this, and made to project 
2 in. at the other side. The projecting 
piece is inserted in a hole drilled in another 
board cramped on the working table, a 
little blacklead being introduced between 


the two boards, so that the upper one may , 


revolve freely (see Fig. 21). Now build 
up all round the rod a mixture of fine 
cement concrete, the pieces of brick being 
ne larger than a walnut. This rough 


until it is of sufficient thickness, and true 


up by turning it against the template. The 


work should then be left for about twenty- 
four hours to harden somewhat, when 
any slight irregularities in the cylinder, 


such as. scratches caused-by lumps dragged 


over the surface, may be filled in and 
levelled with one of the steel tools. 


1 ft. from the ground and a little within 
the wood base. This must be left for an 
hour or two to harden a little, a template 
being cut in the meantime to tke shape 


Then 
build up the cement base to a height of — 
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‘3 sheet zinc and mounted, to give strength, 
x on a piece of wood, which is cut to the same 
a _ shape, but sloping away from the cutting 
_ edge. These are nailed together, and a 
guide is fixed at right angles, and made 
rigid with a strut (see Fig. 
= 23), a second guide being 
: nailed or screwed on it to | 
_ form a rebate. This. rebate 
fits against the edge of the 

- wood square at the bottom 
2 the shaft, the template 
being drawnalong the cement 
to shape it, and when this is 
_ completed setaside to harden. 
2 Toformthe plant-potthere = 
will be required a box mould _ 
= of wood, of the shape shown 
in one of the elevations 
*¥ - Figs. 19 and 20), the inside 
measurements corresponding 
% oon Eo One shown, which will 


__ Figs, 19 and 20.—Elevations of Plant-pots 


Soa - 
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"present no great difficulty. Great care 
as necessary in the setting out of the sloping 
sides. The wet cement is laid in the 
mould round the sides to a thickness of 
about 34 in., also at the bottom ; and after 
a day has elapsed the wood may be broken 
4 away and the cement faces smoothed up, 
the laying trowel (Fig. 24) being found par- 
cat ticularly serviceable for this purpose. 


of the moulding. The template is cut in 





; | ‘Fig. 23, 2 Peeplars for 





Pig. 21.—Turn-table for 
Working Cement 
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The bottom of the pot and the top of 
the shaft must be perfectly level, a hole 
being drilled in the centre of the pot for 
the insertion of the projecting 2 in. of 
iron pipe. The small square moulding 
is added in cement at the bottom of the 
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Base of Pedestal 


as 22.— Method of Turning 
Shaft ~ 


pot with the laying trowel, and 
is trued up with the help of a 
try-square. 

This completes the plain form 
of the object, the ornament being 
now drawn out full size on paper, 
the ground of the design being 
cut away where possible to form 
a silhouette. This is laid on the 
surface of the cement, and traced 
round with a steel point. Use 
one of the tools illustrated in 
Fig. 8 to cut away the ground 
round the interlaced work, the 
sunken part being levelled with 

the tool shown at B. 
A variety of effects may be | 
_ produced merely by~ scratching 
away the cement, but corrections 
and additions may be made by- 
applying fresh cement where required. 
If the shaft of the pedestal is stippled 
over with a little cement it will give an 


effect that will be rather better than a 


perfectly smooth surface. 

The ornament shown in Fig. 18 is made 
on an exactly similar plan, with different 
shaped moulds, except that the pot in 
this instance is turned instead of being 
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made in a box mould. The hollowness 
is obtained by building the cement round 
a conveniently shaped earthenware vessel, 
which requires to be plentifully oiled to 
facilitate removal-when the cement has set. 

A great variety of designs for these and 
similar objects may be found among 
ancient works, and it only requires a 
little taste to turn these beautiful things 
to account in modern decoration. Fig. 25 
shows a very early Christian font, the 
crnamentation of which would indeed be 





Fig. 25.—Early Christian Font 


very suitable for the purpose in hand. 
If the worker possesses the ability to adapt, 
a great deal can be obtained from these 
early examples, which in many ways 
would be most difficult to improve upon. 
Fig. 26 gives an illustration of a piece of 
Celtic interlaced work, which would be 
particularly suitable for executing in 
cement in the manner described. . 
A finish giving a more artistic appear- 
‘ance than neat cement, and suggesting 
a natural stone and aged effect more 
appropriate for medizval designs, is 
obtained by using, instead of the neat 
cement, a mixture of crushed stone, small 
pebbles, sand, and cement. If a colour 
scheme is desired, various coloured stones 
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the surface should be washed over with © 

















and acd areused. The grain of the finish 
can be varied by using various- a 
crushed stone and_pebbles. 
For a rough finish, a mixture of I part of +: 
portland cement, 2 parts of yellow oe 
and 2 parts of §-in. crushed stone; for 
medium grain, i part of cement, 2 parts. 
of sand, and 2 parts of ;4, white pebbles, o 
2 parts yellow pebbles ; for a granite- grit 
surface, 1 part of portland cement, 2 parts. 
of sand, and 2 parts of granite grit j-in. to ~ 
2-in. particles ; for a fine sandstone finish, | 








Fig. 26.—Example of Celtic Interlaced 
Cement | 


1 part. of sotiand cement to 3 parts | of 
yellow sand. 
When the cement has got quite han 


muriatic acid (common spirits of salt). 
diluted with one half water, which e 
away the cement, exposing the ston 
The surface is then washed with an alka 
line solution to neutralize the acid; 
ordinary washing soda will do. Finally 
well scrub with water. 3 3 eee 

Concrete surfaces treated in this manner, 
after exposure to the atmosphere for ¢ a 
short time, assume an artistic, natural- 
stone effect, which is a pleasing contra 
to the objectionable harsh appenti 
neat cement. 


















cae Fixing of Mirrors, 
_ Mantelboards, etc. 


Sip: ‘of Svenvantel sind other “lath and plaster ” saticie screws ~~: 
. matter that requires practical — should be used, and they should pass 
_ as otherwise there is danger right into the laths cr, far preferably, into 
ir falling from the wallatalater date. the wood framing. — ae 
less, or inexperienced handyman In a brick wall a nail will hold mode- ! 
rious damage in attempting to rately well for light purposes if the plaster 
ror or heavy frame by driving is not too soft; but the nail should not 
[0 gas- -pipes or water-pipes, or by be too long, and must not be further 
electric wires, in the course of hammered should the point touch a hard 
ra wall. Before doing any work brick (see 4, Fig.2). Somesoft bricksand 
ort, a close examination should some. kinds of poor concrete take nails : 
so as to be in a position to judge fairly well. It is much better when the — 
ourse | of any pipes or wires. nail enters the mortar between the bricks; 
7, to pierce the wall immediately a longer nail may then be used (see B, 
below a lighting fixture is risky. Fig. 2). : ae 
any doubt it is best to pierce For fixing anything such as a large 
a fine_ but blunt bradawl, and — mirror, a simple and quick way isto drive 
easy to tell by the feel whether in holdfasts or wall- brackets, the latter 
n, or wood or brick is reached. ' being pieces of iron about ? in. wide, by — - 
simply knocked into the wall in. thick, of the shape shown by Fig. 3. = 


a) 


ht articles, but bee are not fasts (Fig. 4), but these wedge in fighilye 
liable. When nails do not hold’ between the bricks, and are stronger. 
ls, the cause is often said to be Generally, two are sufficient below and 
s ” but that is chiefly for want one above the mirror frame, which is 
When a nail is driven into secured with screws. Both holdfasts and 
” partition it goes in wall-brackets are a nuisance when removal — 
ant it comes in contact with the becomes necessary, and property-owners 22 
n it jumps. back again, because naturally object to the damage to the _ 
is springy, and has no proper walls, which their use—and especially their _ 
If the lath is pierced with a withdrawal—causes. Also, theironshave 
padanl: the nail can be inserted, a poor appearance in a well-decorated ane. es 
t wi ill not hold very well. Often the nicely-furnished room. In the case of an 
; goes between the laths, and shoots overmantel, it is easy to avoid their use, 
d enly up to the head, as shown by since the weight is taken entirely by the 
I; it. is. scarcely held, and may be mantel-shelf, and it is only necessary to — = 
3 _ withdrawn by the fingers. In keep it from falling forward; but still it 
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es of much Ais ay to a requires securely fixing at each side near <<] 
= 381 . | : — 
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the top. For this and other purposes 
it is best to plug the wall, and to fix 
sometimes 


with  “ ear - plates,” called 


** glass-plates.”’ 


_ Fig. 1.—Nail in Lath 
and Plaster Partition 
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Fig. 3.—Iron WoodPlug 

































































Py ** Wall Bracket ” 
Fig. 6.—Wall 
Drill or Plug- Fig. 8.—Mantelboard Fixed 


| ging Chisel with Hooks 


Many people do not like the idea of the 
wall being plugged, especially when it is 
newly papered or painted ; but there is a 
particular way of doing the work which 
scarcely affects the appearance of the wall. 
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‘Having decided the point for the 








and pinned up (see Fig. 5). When: 
convenient it is cut on the lines of | 
















LG Ba gee 
paper should be cut through with th 
sharp point of a knife on three sides 
small oblong, and the paper gently rais 
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Fig. 4.—Mirror Fixed to. Ire 
18? Holdfast?? a 


sons ee a 







gi 


Fig. 5.—Drilling Hole in Wall 
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pattern. To catch the dust when j 

ging, a “‘ wall pocket” of paper is. 

with two pins, and the worker then ¢ 
aks ‘ ° a 


= 







oe ca. asi fie olen 


- ce The | hiring 
chisel ” 01 


2 * wall drill; shown by Fig. 6, 







i ‘usually Rone 14 in. to 3 in., wttich can be 
_ done in a few mindtes. The ping may be 
of deal, similar in shape to Fig. 7; and it 





4 se nt = 





_ Fig 9.—Plugged Wall: Paper Re-fixed 
































i must fit the hole pebily: When the plug ~ 
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re-papered, it.is well to put a fine nail in 
the plugs, standing up about ¢ in. so that. 
they may be found again “with ease. 
Should this precaution have been neglected. 
a fine piercer or awl must be gently _ 
inserted until the difference in “feel?” 
reveals the position of the plug.. 
Mantelboards often depend solely on the 
weight of the mirror to. keep them in — 






























































Fig. 11.—Fixing Clamped 
- Board to Iron Mantelshelf 
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a oo When a ae wall is to be 
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Fig. 12.—Mantelboard Fixed — 
with Ear Plates 
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place, and are then extremely unsafe, 
especially if the board overhangs the 
shelf. A simple way to fix the board is 
shown by Fig. 8, a hook being put near _ 
each back corner and one or two at the 


front edge, the fringe being arranged to — 
_hide the hooks. 


Or wood “ turn-buttons,”’ 
as shown by Fig. 10, may be screwed on ; 
but they take up more room at the ends 


then a flat “‘turn-button ” will do. 
 -mantelshelves are of cast-iron, in which 
es case, whether hooks or buttons are used, 
- blocks must be put underneath (seeFig.11). 


boards suffice in many cases, but the 
possibility of the boards being pulled 
forward often exists, and to meet this 
contingency metal “ ear-plates ” 
screwed on the back edge of the board and 
eparled: or screwed to wall Dies as shown 
“In Fig. 12. 

‘There are times when it is acts con- 
__-venient to have the board any longer than 
— the existing mantelshelf; and then the 
_ * ear-plate ’”? must be used to show above 
: the board. If it cannot be put out of 
sight, a brass-headed nail will look better 
in them than a screw, the same applying 
to the fixing of overmantels. 


29 


ae 


= : - The “ ear-plates 
and hanging many things about the house 
~ fig. 13 for fixing, and Fig. 14 for hanging); 
and they are to be had in different sizes, 


= _ either in solid brass or in the cheaper ; 


‘iron brassed.’’ 


Further Notes on Plugging Walls. 
oy. Phe plugging chisel used by some 


: aes 


eos bas needs to be correctly tempered, 
= 5 Seas brittleness on the one hand 
oe & and softness on the other. 
about 2 in. in diameter, a drill 3 in. at 
>. the cutting face is ‘required, gradually 
drawn less, so as to give a clearance, 
es and to allow the drill to work freely. 
- Another suitable drill (for a 8-in. hole) 
can be made of wrought stecl, the stem 
being 4 in. in diameter, and the point 
2 in. wide by 8; in. thick. The point 
7 S - should be hard, but the butt end should 


. be soft, so as not to chip when struck _ 
This drill is used by 
striking it smartly with the hammer, 


fate ee with the hammer. 
1s turning it slightly between the strokes ; 

a by its use holes can’ be made in the 
pricks in less time than it would take 
pas to find a joint. 


= Ne examine the doorway of the 
= 
Be 
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; aa Front than do the fe Bie 1 

- itis necessary to fix clamps across the ends" 
of a mantelboard to prevent warping, and 
Many 


_ marks on the door casing. 
transfer the measurement 
_ count each* course 34 
The above methods of fixing mantel- oe 
ferred inside. 


medium- sized bradawl into foc ; 
may be ~ 


be square and- slightly tapered. 


are useful for fixing 


_ workers is of the shape shown by Fig 15. 
_ Among its advantages, compared 


For a- hole — 


‘There is no objection at all to pl 
newly papered or painted wall, i 
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